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[] Fish Harvest [] Species Life t Iistory Studies
[] Watershed Plmming/Implementation [] Education
[] Fish Screen Evaluaticms - Alternatives and Biological Priorities
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[] Sacramento River Mainstem ~ Sacramcnto Tributary: Yuba River
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discussion in the PSP (Section II.K) and waives any and all rights to privacy and confidentiality of the
prol~osa] on behalf of the applicant, to the extent as provided in the Section.
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I1. Executive Summary
a, Project Title and Applicant Name
Title:         Implementing CALFED. Study Decommissioning Englebright Dam and Restoring
Salmon and Steelhead in the Yuba River System.
ARplicant:    South Yuba River Citizens League (SYRCL) in cooperation with the Yuba Watershed
Restoration Group MOU, the California Hydropower Reform Coalition and the Planning & Conservation
Leag~ue.

b. Project Description and Primary Ecological/Biological Obiectives
This project will implement the CALFED Bay-Delta Program Pro~gammatic Action I(C) in the

Feather River/Sutter Basin Ecological Zone Ecosystem Restoration Program Plan. This Action is to
"conduct a cooperative study to determine the feasibilily of removing Englebright Dam on the Yuba
River to allow chinook salmon and steelhead access to historical spawning and rearing habitats."
(ERPP, Volume 11, page 273) Phase I reconnaissance level studies will be conducted over the next year to
ascertain available habitat, sediment issues, and hydrological concerns that will arise with the
decommission or retrofit of Englebright Dam. Cooperative relationships and participatory watershed
meetings will continue to be held to discuss this issue specifically.

This project -- fully implemented -- can be expected to address priority habitats and species as
identified by CALFED. Historic habitat in the Yuba Watershed is substantial, and opportunities for
reslorat~on present CAL]:E’D with an htstorlc opportunity to implement a restoration program on an entire
river system with comparatively few negative consequences.

Englebright Dam was built in 1941 to allow the resumption of hydraulic mining in the Yuba
Watershed. It has never been used for its original purpose and provides no flood control benefits. It has,
however, profoundly altered the character of the several hundred miles of the Yuba River system by
blocking upstream migration of anadromous salmon and steelhead. In addition, while the Yuba River
below Englebright continues to host sizeable populations of wild spring- and fall-run salmon and one of
the only remaining wild steelhead populations in the Central Valley, the dam significantly and
detrimentally disrupts the replenishment of gravels and sediments in the lower Yuba.

This study proposes to answer the following questions: Does suitable salmon and steelhead habitat
remain above Englebright? Are sediments behind the dam of a quantity or quality to be unmitigable?
And is it possible to construct a water temperature and flow regime adequate to the survival of salmon and
steelhead?

c. Approach/Tasks/Schedule
Phase I of the "Cooperative Study of Englebright Dam Removal" will provide detailed

reconnaissance level research on the questions identified as essential and key at the May 5, 1998 multi-
stakeholder "Upper Yuba Salmon and Steelhead Restoration" meeting held at ~he US Forest Service in
Nevada City. These consist ofthree "study areas:"
Study Area 1: Habitat Suitabilit~ and Availabilit~ above Englebright Dam

The Yuba River Watershed drains some 1,325 square miles of the Sierra Nevada. On the South
Yuba and the Middle Yuba Rivers, in excess of 300 miles of river and tributaries would be available to
salmon and steelhead were it not for Englebright. The PCL’s North Yuba Restoration Study ,:,’ill
investigate the suitability of an additional 200 miles of river and tributary in that system. Assessing the
suitability and current availability of this habitat will constitute Study 1 of Phase I;
Studt, Area 2: Water Rights and Water Temperature!Flow Regimes

Study Area 2 will provide detailed modeling of Water temperature needs and water flow regimes
necessary to sustain salmon and steelhead in the upper reaches of the Yuba River. Comprehensive
modeling or’water temperatures in the study area is necessary for evaluating potential habitat.
Investigators will model water temperatures in the study area and in the lower Yuba River using well-
established hydrodynamic and temperature models (RMA-2 and RMA-11) used recently for the
Sacramento River Temperature Modeling Project (CEWRC 1997);
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StudT Area 3: Sediment Loading and Contaralnation
Study Area 3 will focus on existing and developing information on mercury contamination as it

relates to the feasibility of rernoving Englebright Dam and small tributary dams. Additionally, this projec~
will utilize extensive research in progress by the Army Corps of Engineers and the Yuba County Water
Agency regarding levels of sediment loading behind Englebright Reservoir.
Schedule: Each study area will be completed within 12 months a~er award of contract.
Deliverables: The information developed in each of the three study areas will be compiled into three
separate reports: A Summary Report, a Main Report, and a Water Temperature Technical Report.

d. Justification for Project and Funding by CALFED
This proposal addresses the following issues identified by CALFED:

Priority Habitat. The Yuba giver system represents apriority habitat as identified by CALFED, an
instream aquatic habitat that provides spawning and rearing habitat for the anadromous species in the
Bay-Delta ecosystem.

Priority Species. In all, twenty eight species of resident and anadromous fishes occur in the Yuha
River. The Yuba River is recognized as a significant producer of naturally spawned spring- and fail-run
salmon and steelhead and was once known nationwide for its outstanding shad fishery. The lower Yuba
also contains bass, green sturgeon, and a number of tha’eatened and endangered species.

Reduced or Eliminated Stressors. In addition to blocking off all access to several hundred miles of
habitat in the upper watershed, Englebright Dam is responsible for negative impacts on remaining habitat
in the lower Yuba River. These include hydrographic alterations, migration barriers and straying,
elimination of fine sediment replenishment, reduction in grave[ recruitment and increased contaminants.
Additional benefits include significant economic gains upriver and potential flood control benefits.

e. Budget Costs and Third Parry Impacts
The budget for this project is $274,870. A tutal of $190,000 is requested from CALFED, which will

leverage additional contributions totaling $85,000:$25,(300 from the National Fish and Wildlife
Foundation (letter a~tached), $35,000 from private corporations (received), and additional major donor
contributions totaling $25,000. An additional $464,200 is leveraged from Proposition 204 funds, the
National Fish and Wildlife Foundation, the Four Pumps allocation and private grantors.

f. Applicant Qualifications
The South Yuba River Citizens League (SYKCL) is a widely respected non-profit watershed

organization in its 15th year of operation. SYRCL has close working relationships with many local, state
and federal agencies, private and public grantors~ and the National Fish and Wildlife Foundation.
Consultant John Williams is the Executive Director of the San Francisco Bay-Delta Modeling Forum and
an independent consultant. Consultant Michael Dens is a registered professional Civil Engineer, and has
served as the Consulting Engineer on the Trinity R.eservoir Water Temperature Simulation Model and as
Senior Engineer with Earth Science Associates.

Monitoring and Data Evaluation
An aggressive monitoring program has been developed and approved by the Yuba Watershed

R.estoration Group MOU for funding under Proposition 204. This "¥uba Riverkeeper" is a $175,000
three-year comprehensive monitoring plan for the Yuba River. Additionally, results of the three Phase I
studies represented in this proiec~ will be peer-reviewed, with extensive agency input.

h, Local Support!Coordination with other Programs/Compatabilitw with CALFED obiectiv~
This proposal has been endorsed by 17 local, state and federal organizations involved in the Yuba

Watershed R.estoration Group MOU and coordinates with the implementation of Proposition 204
programs, the "Yuba RiverKeeper" and the South Yuba River Management Plan. This proposal has also
been endorsed by the California Planning & Conservation League and the Hydropower Reform Coalition.
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I l. Title Page
a. Title of Pro[oct.
Implementing CALFED: Study decommissioning Englebright Dam mad Restoring Salmon and Steclhead
in ~e Yuba giver system.

b. Name of applicanh princival investigators
Shaxsra Gm-vey, Executive Director
South Yuba giver Citizens League (SYRCL)
240 Commercial Street, Suite E, Nevada City, CA 95959
P:530.265 5961       F:530.265.6232       syrcl@syrcl.org

John Williams, Ph.D.
Fisheries Consultant
875 Linden Lane, Davis, CA 95616
P:530.753 7081       F:530.756.3784       jgv~ll@dcn, davis, ea.us

Michael L. Deas
2119 Ca~uno Court, Davis, CA 95616
P:530.753 6386 mjbdeas@jps.net

e. Type of Organization and Tax Status
Public Benefit watershed organization incorporated under 501 (c)3

d. Tax Identification Number
68-0171371

e. Participants/Collaberators in Iml~iementation
South Yuba giver Citizens League
Califorraa Hydropower Reform Coalition
Plarming & ConservaUon League

The Yuba River Watershed Group MO15, consisting of:
Nevada County, Resource Conservation Dismet
US Fore~ Service
Bureau of Land Management
California Deparmaent of Forestry and Fire Protection
California Deparane~ of Parks and Recreataon
Natural Resources Conservation Service
Northern Sierra Air Quality Management Disthct
City of Nevada City
Yuba Watershed Institute
Friends of Deer Creek
49er FireSafe Group
Nevada Coun~ Supenatendent of Schools
High Sierra Resource Conservation & Development

Witb coot~eration from:
US Fish and Wildlife Service
International Rivers Network
Oregon National Parks
US Army Corps of Engineers
Califorrfia Department offish and Game
Trout Unlimited
University of California, Davis
Friends of the River
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IV. Project Description
A. Proiect Description & A.pproach

This reconnaissance-level study will begin implementation of the CALFED Bay-Delta Program
Programmatic Action 1C in the Feather River/Sutter Basin Ecological Zone Ecosystem Restoration
Program Plan: to "conduct a cooperative study to determine the feasibility of removing En~lebright Dam
on the Yuba River to allow chinook salmon and steelhead access to historical spawnin~ and rearing
habitats." 0ERPP, Volume II, page 273, attached)

On May 5, 1998 more than 30 representatives (List of attendees attached) of federal, state and local
agencies, as well as local non-profit organizations and homeowners, met at the "Inter-Agency Meeting to
Discuss Salmon and Steelhead Restoration Above Englebright Dam.’" (See Meeting Agenda and Notes,
attached) This meeting, coordinated the by the South Yuba River Citizens League (SYRCL) and hosted
by the Tal~oe National Forest, sought to assess and discuss the feasibility of restoring salmon and
steelhead to their historic runs in the Yuba Watershed. Presentations were made by key agency biologists
as well as Brian Winter, coordinator of the Elwha River Dam Decommissioning Project. Discussion
focused mainly on decommissioning and deconstruction of Englebright Dan% or aitematively the
retrofitting of Englebright as a "Dry Dam" to provide a more natural river system while also creating
flood control opportunities for dowrrriver communities.

Support for the concept was widespread and enthusiasm was notable. Key questions to the success of
the proposal were identified by Agency Representatives, noting those particular issues upon which further
research would depend. These questions are:
¯ Is the quality and quantity of available habitat above Englebright worth the expense of dam

decommissioning, removal or retrofit?
¯ Does the quantity and potential contamination of sediment behind Englebright Dam create an

insurmountable engineering obstacle?
Are there sufficient flows and ~dequate water temperatures to sustain fall- and spnng-run chinook

salmon and steelhead?
The general objective of this reconnaissance-level study is to answer those key questions identified

by agencies at the May 5 meeting. This constitutes Phase I of multi-phased campaign: Phase II w~ll
address additional issues, such as engineering, cost, private property and recreation. Phase tlI will be the
development of an Environmental Impact Statement.

The specific objectives of Phase I are:
(l) to compile, analyze, and synthesize existing information on habitat availability for re-introduced

salmon and steelhead;
(2) to verify the extent of holding habitat for spring-run chinook in the South Yuba and Middle Yuba

River and their tributaries;
(3) to develop a detailed temperature model for the Yuba River from the Feather River

confluence to New Bullards Bar Reservoir on the North Yuba; Iackson Meadows Reservoir to
Englebright Dam on the Middle Yuba, and Spaulding Lake to Englebright Dam on the South
Yuba, taking account of hydropower diversions;

(4) to develop a reconnaissance assessment of the feasibility of removing small, abandoned, dams on
tributaries that block or hinder fish migration;

(5) to assess quantity and contamination of sediment behind Englebright Dam; and
(6) to coordinate efforts among local watershed organizations, public agencies and private interests in

promoting the restoration of salmon and steelhead in the upper Yuba Watershed.

This project is supported by the Yuba River Watershed Group MOU (attached), consisting of SYRCL
and 17 local, state and federal agencies, organizations and homeowners groups in the upper Watershed.
Significant assistance has been provided and is expected from other agencies and organizations, including;
California Department offish & Game, US Fish and Wildlife Service, National Marine Fisheries Service
and UC Davis. John Williams, Ph.D., Executive Director of the San Francisco Bay-Delta Modeling
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Forum is providing consulting and research expertise and will coordinate and conduct all reconnaissance-
level research.

This project looks towards the results of the Planning & Conservation League (PCL) study of habitat
above New Bullards Bar dam on the North Yuba River, also submitted to CALFED. SYRCL and other
representatives of this project have and will continue to work closely with PCL in coordinating research
efforts and findings. The successful inclusion oftheNorth Yuba Kiver in fisheries restoration would
nearly double the available habitat in the Yuba Watershed.

Phase I will begin September, 1998 and be complete by October, I999. While fimding is not
currently being sought for Phase II studies, it is important to examine subsequent research needs should
the results of Phase I show promise. If habitat appears suitable and sediment concerns are found to be
mitigable, Phase II will consist of additional studies regarding biological impacts, c~ordination,
engineering, recreation, economics, cost, flood control, hydropower, and private property concerns.

B. Proposed Scope of Work
Phase I of the "Study of Englebright Dam Removal" will provide detailed reconnaissance level

research on the questions identified above as essential andkey at the May 5, 1998 multi-stakeholder
"Upper Yuba Salmon and Steelhead Restoration" meeting held at the US Forest Service in Nevada City.
These consist of three "study areas:"

¯ Habitat Suitability and Availability above Englebright Dam;
¯ Water Rights and Water Temperature/Flow Regimes; and
¯ Sediment Quantity and Contamination.

StudF Area 1: Habitat SuitabilitF and Availability above Englebright Dam
The Yuba River Watershed drains some 1,325 square miles of the Sierra Nevada. On the South Yuba

and the Middle Yuba Rivers, in excess of 300 miles of river ~d tributaries would be available to salmon
and steelhead were it not for Englebright. The PCL’ s North Yuba Restoration Study will investigate the
suitability of an additional 200 miles of river and tributary in that system. Assessing the suitability and
current availability of this habitat will constitute gtudy 1 of Phase I:

EIistoric Range: Historical records indicate that most of these three rivers and their tributaries
provided habitat for salmon and steelhead. However, the Yuba River watershed is in the process of
recovering from extensive disturbance from hydraulic mining and timber harvest. Therefore, an
assessment of potential habitat conditions must put present conditions in a historical context.
Investigators will use aerial photography, other historical information, and observations from the
reconnaissance surveys to assess the direction and approximate rate of habitat change.

Opportunities for Anadromous Fish Passage: Englebright Dam is not the only migration barrier in
the study area. There are also natural barriers, and many old, abandoned dams on tributaries of both forks
that would block or delay passage by steelhead. On the South Fork a cascade-falls downstream fi’om the
Humbug Creek confluence is probably a partial barrier, and a vertical fall about 6 miles upstream from the
town of Washington is probably a complete barrier; there is higher falls about a mile further upstream.
Our House Dam on the Middle Fork would block access to its upper reaches, and Yoshiyama et al. (1996)
report a falls in the lower reach that would be a least a partial barrier. A preliminary assessmem of the
options for fish passage over or around these obstructions will be made, and a reconnaissance level
evaluation of the need and opportunities for removing abandoned dams in selected tributaries will be
conducted. Natural barriers will be evaluated and documented on the South Yuba, Middle Yuba and
major tributaries.

Syrinx-run chinook salmon holding habitat: Spring-run chinook salmon ascend rivers during
snow-melt runoff and hold over in pools through the summer before spawning in the fall, so suitable pooIs
for these large fish are essential habitat for spring-run. Agency biologists report the presence of large
pools that should be potential holding habitat, but they have not been surveyed quantitatively.
Investigators will reconnoiter reaches of the South Fork that have not already been surveyed, and
accessible reaches of the Middle Fork, to verify the presence and estimate the extent of holding habitat for
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adult spring-run salmon. Investigators will also collect information on channel dimensions for use in the
temperature modeling
Spawning habitat for salmon and steelhead: Existing habitat surveys have considered spawning habitat
for resident trout, which use much smaller gravel than large Anadromous salmonids, and some
knowledgeable observers report that spawning gravels for anadromous salmonids may be scarce in some
reaches (M. Gard, USFWS, pets. comm.). Investigators will reconnoiter selected reaches &the South and
Middle Forks and their tributaries, estimate gravel size distributions with Wolman Pebble Counts, and
estimate the extent of suitable spawning habitat for sprang-run salmon and steelhead.

Rearing habitat for iuvenile steelhead and salmon: The evaluation of potential rearing habitat for
anadromous salmoaids can be based largely on existing information on habitat for resident trout and other
fishes that has been collected by agency biologists and others. In particular, biologists from Ydaoe
National Forest have conducted extensive field surveys, and two Master’s Theses and a Ph.D. Dissertation
have been completed by students of Peter Moyle. We will compile, evaluate, and synthesize tins
information into narrative descriptions. We will also recmmoiter selected reaches and tributaries to verify
information from agency files and make discharge measurements. Habitat information will be keyed to
USGS 7.5" quadrangles to facilitate future compilation in a GIS database.

StudF Area 2: Water Rigkts and Water Temperature/Flow Regimes
Extensive water diversions fiom the Our House Dam on the Middle Tuba and the Spaulding Dam on

the South Tuba present both a challenge and an opportunity. While current flows and temperatm’es do not
approximate historic ones, the presence of several dams in the upper watershed offer the opportunity for
year-round control of fiver water temperature and river levels. This control would necessitate the
agreement of several water agencies and private companies.

Water temperature: Based on a preliminary review of documents and communications with agency
biologists and others, water temperature in the summer is the principal limiting factor for salmonid habitat
in the South Tuba and Middle Yuba ~vers. High summer water temperatures result from low releases
from hydropower dams. Flow releases could be increased either through purchase of water, or tkrough
the upcoming re-licensing of the hydropower projects. Because water temperature is critical, evaluation
of potential habitat for anadromous salmonids requires estimates &the temperature conditions that would
occur with different rates &release. These hydropower projects create complex links among the different
forks and tributaries of the Yuba River, however, so modifications of releases into any reach will effect
other areas of the river as well, and decommissioning Englebright Dam would affect water temperatures
in the lower Tuba River as weIl, which is important habitat for fall-run chinook salmon and other species.
Therefore, comprehensive modeling of water temperatures in the study area is necessary for evaluating
potential habitat. Investigators will model water temperatures in the study area and in the lower Tuba
River using well established hydrodynamic and temperature models (RMA-2 and RMA-11) used recently
for the Sacramento River Temperature Modeling Project (CEWRC 1997). The models will estimate
hourly water temperatures throughout the study area for representative summer periods under different
flow a~d meteorological conditions.

Water Rights: Water rights issues on the Yuba are complex because of the extensive diversions,
because many of the rights pro-date state regulation, and because hydropower licenses are issued by the
federal government. Efforts to modify existing flow regimes in the study area to improve habitat
conditions will need to deal with these rights, and with federal licenses. Moreover, state water rights law
is uncertain; the 1983 Audubon decision requires accommodation of water fights wi~h the public trust
doctrine, but clear guidance regarding how this should be accomplished has not yet developed.
Investigators will compile and synthesize available information on water fights and ~’ederal licenses as it
relates to improving flow regimes for anadromous fish in the study area,

Study Area 3: Sediment Loading and Contamination
Mining operations released substantial quantities of mercury into streams in the study area. While

much of this mercury made its way through the Tuba River system by the construction of Englebright in

I --007979
1-007979



1941, it is widely believed that Mercury levels in Englebdght sediments may be excessive and may
constitute a problem for dam removal or retrofit. Study Area 3 will focus on existing information and
results of research in progress by the Yuba County Water Agency developing information on mercury
contamination as it relates to the feasibility of removing Englebright Dam and small tributary dams.
Additionally, this project will utilize extensive research in progress by the Army Corps of Engineers and
the Yuba County Water Agency regarding levels of sediment loading behind Englebright Reservoir.

Sehednl.____~g Each study area will be completed within 12 months after award of contract.
Deliverables: The information devetoped in each of the three study areas will be compiled into three
separate reports: A Summary Report, a Main Report, and a Technical Report detailing water temperature
modeling.

C. Location and Geoltraohic Boundaries of the Proiect
The Yuba Watershed spans three counties: Nevada, Sierra and Yuba. The South Yuba River is

nearly entirely contained in Nevada county, while the majority of the North Yuba River is in Sierra
county The Middle Yuba is the boundary line between Nevada and Sierra counties. The lower, main-
stem Yaba below Englebright Dam is mostly in Yuba county, with a small portion contained in Nevada
county. (See Map)

D. Expected Benefits
This project - fully implemented - can be expected to address priority habitats and species as

identified by CALFED. Historic habitat is substamial, and opportunities for restoration present CALFED
with at~ historic opportunity to implement a restoration program on an entire river system with
comparatively few negative consequences.

Priority Habitat. The Yuba River system represents apriortty habitat as identified by C.~LFED, an
instream aquatic habitat that provides spawning and rearing habitat for the anadromous species in the
Bay-Delta ecosystem

P.n.’oritv Species. In all, twenty-eight species of resident and anadromous fishes occur in the Yuba
River. (Lower Yuba Fisheries Management Plan, California Department offish and Game, August 90)
Ihe Yuba River is recognized as a significant producer of naturally spawned salmon and steelhead and
was once known nationwide for its outstanding shad fishery.

¯ Fall-run Chinook Salmon. According to the Department offish and Wildlife, the Yuba River
supports the last large and naturally reproducing fall-run of chinook salmon in the Sacramento River
system.
¯ Spring-run Chinook Salmon. A remnant spring-run persists in the lower Yuba River and is
maintained by fish produced in the Yuba River and fish straying from the Feather River.
¯ Steelhead Trout. The lower Yuba River supports a winter-run steelhead trout population estimated
to number about 2,000 fish.
¯ American Shad. The Yuba River supports a seasonal shad sport fishery. As late as 1969 40,000
spawners are estimated below Englebfight Dam (USACOE, 1977) although it is believed that this
population has been significantly diminished since that time.
¯ Striped Bass. Striped Bass occur below Daguerre Point Darn, but are unable to migrate beyond this
obstruction_
¯ Green Sturgeon. California Department offish & Game has identified Green Sturgeon populations
in the lower Yuba River.
¯ Threatened and Endangered Species. In addition, the Yuba River system near Englebright Dam
supports several threatened and endangered species, including the Bald Eagle, the American Peregrine
Falcon~ the Valley Elderberry Longhorn Beetle and the Giant Garter Snake. Upland in the watershed,
three plant species occur: Butte Fritillary, Cedar Crest Allocarya and Scadden Flat Checkermallow.
Elsewhere, the Northwestern Pond Turtle and the Western Spadefoot Toad occur in the river system.
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Reduced or Eliminated Stressors. In addition to blocking off all access to ~everal hundred miles of
habitat in the upper watershed, Englebright Dam is responsible for negative impacts on remaining habitat
in the lower Yuba River. These include:

* l~ydrograph Alterations. The lack of reliable flows and adequate temperatures in the lower Yuba
River have been repeatedly identified by CDFG and USFW as significant stressors to the remaining
fish species below Englehright Dam. Currently, the Federal Energy Regulatory Commission (FERC)
is investigating numerous license violations by Englebright hydro facilities.
¯ Migration Barriers and Straying. The California Department ofFish & Game, US Fish and
Wildlife and UC Davis have identified the small Daguerre Point Dam below Englebright Dam as a
significant stressor to the existing populations of salmon, steelhead and shad. In 1994, USFW
strongly recommended the removal of Daguerre Dam, staxing that "strong biological and financial
arguments exist for dam removaL..almost unanimously, biologists and fisheries engineers consulted
during this study stated that dam removal would be the best restorative action for Yuba River fish
populations." (Lower Yuba River Investigation, USFW, May ’94)
¯ Elimination of Fine Sedimeot Replenishmeat. Englebright Dam has caused a depletion in fine
sediments in the lower Yuba River.
¯ Reduction in Gravel Recruitment. The reduction in the quantity and quality of gravel recruitment
below- Englebright is significant and has been identified by CDFG and USFW as a significant stressor
to existing fish populations.
* Increased Contaminants. Englebright Dam traps and congregates contaminants such as mercury
that would otherwise be naturally dispersed through the Sacramento River, the Delta and the Pacific
Ocean.

Additional Benefits:
¯ Multiple Benefits Downriver and Upriver. This project provides multiple benefits to species and
natural processes: Potentially providing restored historic habitat above Englebrigh~ Dam throughout
the Yuba Watershed for threatened and endangered salmon and steelhead, while simultaneously
allowing the improvement of lower Yuba fisheries through improved flows and temperatures as well
as gravel recruitment necessary to the long term sustainability of those fisheries,
¯ Economic Benefits. Significant benefits would occur to upstream communities by the
reintroduction of wild salmon and steelhead to the Yuba River watershed. A,s the most significant and
comprehensive restoration proposal in the Sierra Nevada, economic benefits in the tens of millions of
dollars could be anticipated through increased recreation, fishing and tourism.
¯ Enhanced Flood Control. Retrofitting of Englebdght Dam could provide enhanced flood control
for downriver communities. Englebright Dam has no flood control capacity as currently constructed.
Alternatives to deconstruction of Englebright could include retrofitting the project to allow gravel
recruitment, a more natural fiver system, and increased flood control protection for downriver
communities.

D. Backl~round and Ecological/Biological/Technical Justification
This project will implement the CALFED Bay-Delta Program Programmatic Action 1C in the

Feather River/Sutter Basin Ecological Zone Ecosystem Restoration Program Plan to "conduct a
cooperative study to determine the feasibility of removing Englebright Dam on the Yuba River to
allow chinook salmon and steelhead access to historical spawning and rearing habitats." (ERPP,
Volume II, page 273) The Implementation Objective for dams and reservoirs is to increase the upstream
spawning and rearing habitat connection with the malnstem rivers in the Sacramento-S~ Joaquin basin
and to increase the success of adult spawners and survival of juvenile downstream migrants

An array of studies and investigations by CDFG, USFW and NMFS document the tmsustainable
situation on the lower Yuba resulting from Englebright and Daguerre Point dams. The Lower Yuba
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Fisheries Investigmion (USFW, 1994) and the Lower Yuba Fisheries Managemem Plan (CDFG, 1991)
document the severe reduction in suitable habitat in the lower Yuba River resulting from the interruption
of normal ecosystem processes caused by both dams and the total loss of several hundred miles of suitable
habitat above Englebright Dam.

The decommissioning of large dams has only recently gained credence as a viable public policy
option. Many Iocal, state and federal agencies, sportsman groups and environmental organizations have
expressed support for the CALFED proposal to investigate the removal of Englebright Dam. On April 5,
1998 more than 30 representatives of local, state and federal agencies met to discuss the viability of
implementing this CALFED Programmatic Action.

Englebright Dam was built in 1941 to allow the resumption of hydraulic mining in the Yuba
Watershed. It has never been used for its original purpose and provides no flood control benefits. It has,
however, profoundly altered the character of the several hundred miles of the Yuba River system by
blocking upstream migration ofanadromous salmon and steelhead. In addition, while the Yuba River
botany Englehright continues to ho~t sizeable populations of wild spring- and fall-ran salmon and one of
the only remaining wild steelhead populations remaining in the Central Valley, the dam significantly
disrupts the replenishment of gravels and sediments in the lower Yuba. Forecasts of enhanced fisheries
below Englebright Dam afler the construction of New Bullards Bar upstream have not been realized.

Decommissioning, or alternatively, retrofitting Englebright Dam would restore natural river
processes to the Yuba and allow salmon and steeihead access to several hundred miles of the upper
watershed. Biological benefits would accrue to 8 priority species and multiple stressors would be
addressed. Significant economic benefits would accrue to the upper watershed communities. Retrofitting
Englebnght could provide significantly enhanced flood protection for downriver corarnunities while
allowing natural river processes to be restored.

E. Monitorin~ and Data Evaluation
An aggressive monitoring program has been developed and approved by the Yuba Watershed

Restoration Group for funding under Proposition 204. This "Yuba Riverkeeper’" is a $175,000 three-year
comprehensive monitoring program focusing on sediment, point and non-point source pollution, and
numerous water quality indicators based on the Stream Conditions Inventory (SCI) profile. This project
will rely in part on the coordinated efforts of the Yuba Riverkeeper for ongoing monitoring activities. In
addition, the South Yuba River Management Plan, funded under Proposition 20~. and coordinated by US
Forest Ser~ice, California State Parks and Recreation and Bureau of Land Management, will utilize data
and findings of the three proposed studies.

Results of the three Phase I s~udies represented in this project will be peer-reviewed, with extensive
agency input Additionally, cooperative review by UC Davis’ JeffMount will be conducted.

F. ImplementabilitT
While more than 74,00(~ dams have been constructed across the United States, very few have been

decommissioned, removed or retrofitted. Of any large dam in California, the decommassioning or
retrofitting of Englebright Dam is considered by many agency officials to be among the most likely,
presenting significant biological and economic benefits with several quantifiable costs. To date, this
project has looked towards the Elwha River Dam Decommissioning in the Olympic National Park in
Washington and the Randge Dam Removal effort in Southern California. (Agached)

Any substantial change in the operation of Englebright Dam will involve substantial environmental
review under CEQA and NEPA and sigrfificant coordination with other projects and efforts. This project
represents only Phase I studies and recognizes the need for future coordination and studies.

This proposal is made with the support of the Yuba River Watershed Group consisting of 17 local,
state and federal agencies as well as non-profit organizations and homeowners groups. In addition,
cooperation of several state and federal agencies has been necessary in developing this proposal.
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IV. Costs and Schedule to Implement Proposed Project

A. Budget Costs
The budget for this proj~ is $274,870. We are requesting S190,000 from CALFED. This amount

will leverage additional contributions totaling $85,000: $25,000 fi-om the Nadonal Fish and Wildlife
Foundation (letter attached), $35,000 from private corporations (received), and additional major donor
contributions totaling $25,000.

In addition, Proposition 204 funds of $175,000 will fund on-river monitoring for three years and
involve ttte participation of locaL, state and federal agencies, SYRCL, and dozens of local volunteer
monitors. Further, the South Yuba River Management Plan MOU is producing a Comprehensive
Management Plan for the South Yuba River that will interact extensively with this project. Finally,
coordination with the PCL project investigating habitat on the North Yuba River above New Bullards Bar
will utilize $139,800 in CALFED funds, the National Fish and Wildlife Foundation and the Four Pumps
allocation.

Requested from CALFED $190,000
Matched Funds $84,870
Proj ect Budget $274,870

Yuba RiverKeeper (monitoring) $175,000
South Yuba River CRAMP $150,000
PCL North Yuba Feasibility $139,800
Additional Funds Leveraged: $z[64,800

B. Schedule Milestones
The preparations for the May 5, 1998 Inter-Agency meeting in Nevada City, California marked the

start of this project. The following timeline is dependent upon successful CALFED Sanding:

March ’98 Research and Preparation for Inter-Agency meeting

May ’98 Inter-Agency meeting in Nevada City.
Preliminary Coordination among agencies, non-profits and property groups

June ’98 CALFED proposal discussions and coordination with agencies, PCL

July ’98 CALFED proposal

August ’98 Second Inter-Agency Coordination meeting in Nevada City

September ’98 Information fi’om theses, dissertations, agency reports and other materials will he reviewed
and synthesized. Habitat information will be keyed to USGS 7.5" quadrangles, to facilitate
future compiIation in a GIS database.

December ’98 Third Inter-Agency Coordination meeting
Condu~ field reconnaissance of tributaries: Reconnaissance surveys of selected tributaries
will be conducted to "calibrate" the stream survey information collected in Task 1, and to
evaluate the potential for removing existing small tributary dams that would block or
hinder fish passage.

February "99 Reconnaissance of potential summer holding habitat for adult spdng-rtm chinook, and
spawning habitat for salmon and steelhead.
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Locate and assess existing aerial photography, obtain selected imagery, analyze time trends
in habitat conditions.
Compile information on water rights:

March ’99 Compile of hydrologica! and meteorological information.
Data on flow and water temperature fi’om the USGS and other sources ~II be coll~ted
and complied. Existing and potential flow regimes will be characterized. Primary
meteorological data v~ll be obtained fl’om Blue Canyon and Beale Air Force Base.
supplemented by other available data.
Meteorological conditions along the dyer will be estimated by interpolation.
System Definition.

June ’99 Model Development.

July ’99 Model Calibration and verification.

August ’99 Model application: The verified model will be used to estimate hourly water temperatures
at selected poims along the rivers, with existing releases and diversions, and for potential
future conditions~

September ’99 Prepare reports. Information from other tasks will be symhesized and documemed in three
reports: comprehensive report, a separate summary report, and a technical repor~ describing
details of the models and modeling.

C. Third Party, Impacts
Numerous impacts to third parties could be anticipated from the successful decommissioning

deconstrucfion or retrofitting of Englebright Dam. These would include lost revenues from hydropower
operations to the Yuba County Water Agency and Pacific Gas & Electric, diminished recreational
facilities from emptying of Englebright reselvoir, and potential increases in downriver sediment flows.
Positive third party impacts may include economic benefits, biological benefits, potential flood control
improvements, and recreational enhancements.

As this is a reconnaissance level study, the positive and negative impacts are purely hypothetical and
will be evaluated in substantial detail in Phase II, and during the development of the Environmental
Impact Statement.
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~.~!~ ~~ ~ Total Cost NFWF Cost Match
CAL FED

Sala~es: Oire~or~roje~ Coo~inatorfor 1 year@ $1,300 $15,600 $I0,000 ~,600
)er month

S~lanes: ~her A~i~an~ for 400 hou~ ~ $10.00 hour ~,000 $2,000 $2,000
Admini~r~iofl of CAL-FEO Grant $7,000 $7,000
Benefits: 15 % of Salades and Wage~ $3,120~ ~,120

O~ Supplies: Paper, Inks, T~nsparencies, etc. $1,0001 $1,000
O~ Spa~ ~2,400 $2,400

Travel: Presentation by Bdan ~ate~, Elwha Dam $950 $500
Oe~mml~io£ing Coo~instor, Olym#c National Pa~
Travel: 4 t~ps, ~ec~ive Dire~or~oa~ Membe~ to $1,000 $500 $500
SacramentolF O.R. & DCL
Travel: Consultant T~Ds to Nevada CitytaacramentolSF $1,500 $750 $750
Conferen~s: May 5 Conferen~. Rental, notifi~tions, $1,50G ~750 $750
repo~s, lunch
Conferen~s: Monthly Yuba R~er Re.oration Meetings wilh $2,40~ $1,200 $1,200~
A~encies
Conferen~s: 1999 Interagency Pre~nlation of Findings $3,000 $1,500 $1,500~

lComputer~me an~ Supplies: Rental 1 machine for 12 $1,100 $1,100
manths @ $93 per month

’Computer Data Preceding So.are $300 $300

Computer Diske~es - $10 boxes @ $10 eac~ $100 $100

Feasibilffy ~udy: Ny~[ologist Repo~ with UC Davi~John $90,000 $90,000
~lliams
Feasibil~y Study: Hab~at Su~a~il~y Re#o~John ~lliams, ~,000 ~0,000
UC Davis and California Fish and Ga~e
Feasibil~y ~ucy: Sedimentation Study - Engleb#g~t an~ $25,000 $25,000
smaller up.ream
Feasibil~y ~udy: E~nomic Bene£~s of Salmon & Steelhead $~,000 $~,000
Re~orationlSYRCL & UC Dav~s

8e~i~s: John ~lliams Grant Coo~inatioa for CAL FED $2,000 $2,080
Se~i~s: S~awn Gamey Gra~ Coo~ination for CAL-FED $2,000 $2,000
Telephone and F~ $1,600 $1,000 ~00
Pffatin~ and Photo~pyi~Qtlnteam an� Final Repo~s ~,000 $2,500 $1
Mailing Intenm an~ Final Repots $1,300 $800 $500

+ Indire~ Co~s = 8.7 % of Dire~ Co~s ~,000 $2,001 ~,774    $15,~5
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V. Applicant Qualifications

SYRCL. The South Yuba River Citizens League (SYR.CL) is a non-profit watershed organization in
its 1~"d; year of operation. SYRCL employs a full-time executive director, a Membership and Volunteer
Coordinator, a Development Director and an Office Manager. Several consultants are retained for
specific and ongoing projects, including: Federal Wild & Scenic efforts for Sierra rivers, Forest issues,
and alternative flood plain management strategies in the Yuba Watershed. SYRCL has 2,I00 dues paying
members and an active Board of Directors.

SYRCL has close ties with several grant organizations, including the Compton Foundation, the
Kenney Foundation, the Conservation Foundation, the River Network, the Packard Foundation, the
National Fish and Wildlife Foundation, and the Sierra Nevada Alliance. SYR.CL has been designated the
recipient of the Sierra’ s first RiverKeeper- citizen-based water quality monitoring and restoration - by
the Yuba Watershed Restoration Group MOU, earmarking $160,000 in monitoring funds under California
Proposition 204 funds. SYRCL has 2, 100 dues-paying members.

Working closely with the Tahoe National Forest, Bureau of Land Management, and California State
Parks and Recreation, SYRCL is a lead organization in the development of the South Yuba River
Management Plan, another project proposed for funding under Proposition 204. SYRCL is also working
closely with the California Department offish and Game on monitoring and fish counts in the lower
Yuba River and with the Federal Energy Regulatory Commission on investigations of’operations on
Englebright dam.

SYRCL has worked closely with the Yuba River Watershed Group MOU since its inception in mid-
I997. The MOU has endorsed the CALFED Programmatic Action that is the basis for this proposal.
SYRCL is also a member of the Lower Yuba Coordinated Watershed Committee, working on issues of
concern below Engiebright Dam.

SYRCL will coordinate all funding for Phase I of this study. SYRCL will also direct and coordinate
local education regarding fisheries and habitat in the Yuba Watershed. SYRCL will work closely with the
Hydropower Reform Coalition and the Planning & Conservation League coordinate iocal and regional
Inter-Agency meetings regarding Englebright Decommissioning.

John Williams Consukant John Williams is the Executive Director of the San Francisco Bay-Delta
Modeling Forum and an independent consultant. From 1990 - 1997, he served as Special Master in
Environmental Defense Fund v. East Bay Municipal Utility District. He was a former Senior Associate
with Philip Williams & Associates of San Francisco. He has been a member o£the Hydromodification
Technical Advisory Committee for the State Water Resources Control Board and a participant in the
Central Valley Project Improvement Act Restoration Fund Roundtable.

Mr. Williams has published ex~ensively on fisheries and river issues. Most recently, Mr. Williams
published several papers relating to the issues involved on the Yuba, including "Testing the independence
of microhabitat preferences and flow," "Uncertainty and instream flow standards," and "Lost in Space:
minimum confidence intervals for idealized PHABSIM studies." (cimculum vitae attached)

Mr. Williams will serve as lead consultant and investigator during Phase I of this project.

Michael Dens. Consultant Michael Deas received his Ph.D. in Water Quality Resources from the
University of California, Davis. He is a registered professional Civil Engineer, and has served as the
Consulting Engineer on the Trinity Reservoir Water Temperature Simulation Model and as Senior
Engineer with Earth Science Associates. Prior to this, he was a Consulting Engineer to the Los Angeles
Department of Water and Power, where he co-managed the Mono Basin-Owens Valley computer
modeling project.
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Michael’s research most recently includes his role as Project Manager for the Klamath PSver Water
Temperature a~d Water Quality Modeling Proj¢~. Prior to this, Michael was the Project Manager for
both the Shasta l~ver Ylow and Temperature Modeling Project and the Sacramento River Temperature
Modeling Project. He has served as Research Engineer on the Putah Creek Coarse Sedim~mt Evaluation
below Monticello Dam. (Curriculum vitae attached)
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VI. Compliance with Standard Terms and Conditions
The applicant agrees with the terms and conditions set forth in "Attachment D: T~rms and

Conditions for State (CALFED) Funds." (See attached)
Additionally, as directed in Table D-l: Standard Contract Clauses and Related Proposal Submittal

P.equh’emems, the following ~igned and completed forras are attached relative to a non-profit organization
applying for services]preconstruction/research topics:

Service and Consultant with Non Public Entity
Non-Discrimination Compliance
Non Collusion
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ITEM I0

Agreement No.

Exhibit
NONCOLLUSION AFFIDAVIT TO BE EXECUTED BY
BIDDER AND SUBMITTED WITH BID FOR PUBLIC WORKS

STATE OF CALIFORNIA            )
)ss

COUNTY OF ~,-~V~//~ ~A )

.% ~,v~ ~5~A ~-q~’--~ being first duly sworn, deposes and
(name)

says that he or she is ~ ~GTkO~ Wt~CTO~ of
(position title)

( the bidder ~

the party making the foregoing bid that the bid is not made in the interest of. or on
behalf of, any undisclosed person, partnership, company, association, organization,
or corporation; that the bid is genuine and not collusive or sham; that the bidder
has not directly or indirectly induced or solicited any other bidder to put in a false
sham bid, and has not directly or indirectly colluded, conspired, connived, or agreed
with any bidder or anyone else to put in a sham bid, or that anyone shall refrain from
bidding: that the bidder has not in any manner, directly or indirectly, sought by
agreement, communication, or conference with anyone to fix the bid price of the
bidder or any other bidder, or to fix any overhead, profit, or cost element of the bid
price, or of that of any other bidder, or to secure any advantage against the public
body awarding the contract of anyone interested in the proposed contract; that all
statements contained in the bid are true; and, further, that~ the bidder has not,
directly or indirectly, submitted his or her bid price or any breakdown thereof, or’~he
contents thereof, or divulged information or data relative thereto, or paid, and will
not pay, any fee to any corporation, partnership, company, association, organization,
bid depository, or to any member or agent thereof to effectuate a collusive or
sham bid.
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ITEM 2 (1 of 2)

Agreement No.

Exhibit

STANDARD CLAUSES-- SERVICE & CONSULTANT SERVICE CONTRACTS FOR $5,000 & OVER WITH NONPUBLIC ENTITIES

Workers’ Compensation Clause. Contractor affirms that it is aware of the provisions of Section 3700 of the California Labor Code
which require every employer to be insured against liability for workers’ compensation or to undertake self insurance in accordance
with the provisions of that Code, and Contractor affirms that it will comply with such provisions before commencing the performance of
the work under this contract.
Claims Dispute Clause. Any claim that Contractor may have regarding the performance of this agreement including, but not limited to,

~0 claims for additional extension of time, shall be submitted to the Director, ofcompensationor Department Water Resources, within
thirty days of its accrual. State and Contractor shall then attempt to negotiate a resolution of such claim and process an amendment to
this agreement to implement the terms of any such resolution.            .

National Labor Relations Board Clause. In accordance with Public Contract Code Section 10296, Contractor declares under penalty
of perjury that no more than one final, unappealable finding of contempt of court by a federal court has been issued against the

{....~0
Contractor within the immediately preceding two-year period because of Contractor’s failure to comply with an order of a federal court
which orders Contractor to comply with an order of the National Labor Relations E~oard,

Nondiscrimination Clause. During the performance of this contract, the recipient, contractor and its subcontractors shall not deny the
contract’s benefits to any person on the basis of religion, color, ethnic group identification, sex, age, physical or mental disability, nor
shall they discriminate unlawfully against any employee or applicant for employment because of race, religion, color, national origin,
ancestry, physical handicap, mental disability, medical condition, madtal status, age (ovar 40), or sex. Contractor shall insure that the
evaluation and treatment of employees and applicants for employment are free of such dischmination. Contractor shall comply with the

(.~ provisions of the Fair Employment and Housing Act IGovernment Code Section 12900 et .), theseq regulations promulgated
thereunder (California Administrative Code, Title 2, Sections 7285.0 et seq.), the provisions of Article 9.5, Chapter 1, Part 1, Division 3,
Title 2 of the Government Code (Government Code Sections 11135 - 11139.51, and the regulations or standards adopted by the
awarding State agency to implement such article. Contractor or recipient shall permit access by representatives of the Department of
Fair Employment and Housing and the Awarding State agency upon reasonable notica at any time dudng the normal business hours,
but in no case less than 24 hours notice, to such of its books, records, accounts, other sources of information and its facilities as said
Department or Agency shall require to ascertain compliance with this clause. Recipient, contractor and its subcontractors shall give
written notice of their obligations under this clause to labor organizations with which they have a collective bargaining or other
agreement. The Contractor shall include the nondiscrimination and compliance provisions of this clause in all subcontracts to perform
work under the contract,

!Statement of Compliance. The contractor’s signature affixed hereon and date~ s~a[I constitute a certification under penalty of perjury

(.~ under the laws of the State of California that the Contractor has, unless exempted, complied with the nondiscrimination programrequirements of Government Code Section 12990 and Title 2, California Code of Regulations, Section 8103.

Performance Evaluation. Contractor’s performance under this contract will be evaluated after coropletion. The evaluation will be filed

~,.~ with the Department of General Services.

Availability of Funds. Work to be performed under this contract is subject to availability of funds through the State’s normal budget
process.

~"~ Audit Clause. The contracting parties shall be subject to the examination and audit of the Auditor General for a period of three years

c0~affer final payment under the contract. (Government Code Section 10532).

Reimbursement Clause. If applicable, travel and per diem expenses to be reimbursed under this contract shall be at the same rates
~.~the State provides for unrepresented employees in accordance with the provisions of Title 2, Chapter 3, of the California Code cf

Regulations. Contracfofs designated headquarters for the purpose of computing such expenses shall be: ~ ~ CA.
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ITEM 7
NCNDISCRIMINATION COMPLIANCE STATEMENT

The company named above (hereinafter referred to as "prospective contractor") hereby certifies unless
sFeciflcally exempted, compliance with Government Code Section 12990 (a-f) and Califomla Code of
Re~ular~ons, ~tle 2, Division 4, Chapter 5 in matters relating to repot-~ng requirements and the

development, implementation and maintenance ofaNondiscrimination Program. Prospective contractor
a~ees not to unlawf’,dly discriminate, harass 6r allow harassment against any employee or applicant for
employment because of sex, race, color, anceslxy, religious creed, national origin, disability (including
l--ffV and AIDS), medical condition (cancer), age, marital status, denial of family and medical care leave
and denial of pregnancy disability leave.

CERTIFICATION

I, the official named below, hereby swear that I am duly authorqzed to legally bind the prospective
contractor to the above described certification.. I am fully aware that this certification, executed on the

date and in the county below, is made un~e. r penalty of perjury u~erthe laws of the State of California.
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Attachments

Attachment 1. Map of Yuba Watershed
Attachment 2: Ecosystem Restoration Plan Proposal, volume 2, page 273
Attachment 3 : Iohn Williams, Cirriculum vitae

Michael Deas, Cirriculum vitae
Attachment 4: Confirmation of National Fish and Wildlife Foundation grant to pursue this project
Attachment 5: Agenda amd Notes to May 5, 1998 Inter-Agency discussions re~arding "Salmon and

Steelhead Restoration above Englebright Dam"
List of Attendees to May 5, 1998 Inter-Agency meeting

Attachment 6: Lower Yuba River Investigation, US Fish and Wildlife Service, May 1994
Attachment 7: RJndge Dana Removal Study, Bureau of Reclamation, April I995
Attachment 8: Elwha River Dam Removal Drat~ EIS, Olympic National Park, April 1996
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L~[~ Natuta| Gras= Valley Service CenterUnited

SaUce (530)272-341 7

1uly 1, 1998

To: CALF~D - Watcrsh¢~ Ntanaseme~t

Subject:Proposal - A~smv~t of’the South Yuba Kivcr Cate8o~ m Prog~un

District Conservationist and Committee Chaff
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MEMORANDUM OF UNDERST,a3qDI2qG

the

"I?he purpese ~-~’,~s MOU is ~ establish a framework upon which ~e 9~ies may
¢~p~ati’~ly plan ~u~ b~ei~ work pmj~ts ~d a~Sti~ en~sloned by the
of Ca~o~a Proposition 204, ~ffo~a Wa~er Code, D~ision 24, 8ge, C~e~ K~iiable
Wat~ Su;ple A~ ~cle 5. ~elta Tfi~t~ W~hed

~. ~ODL’CTION

WHEKEAS, a~! paties have a mutual tmereg in developing watersh~ r~habi~itafion
pmj~ to pre~e~ r~o~ ~t~ qu~" a~d eo~spondiag wa~ed p~ope~
public good;

~, ~ pa~ have ~he pubfi~ ~espon~bil~w
a~ons w~ "�,txter q~i~ may b~me degraded;

~AS, ~ p~es ad~ prop~es ~a~
D~m Tfi~5 W~h~ Progr~.

NOW, ~:O~, in ~nslderztien
foUow~:

III, PARTIES .z.OREE TO

l, Aetivdy p~r~ue opportunities for mutu~y bgne.ficial work projects or aed~Sties that ~t
under the ~e!~a Tributary Watersh~A Program.

2. Fm~er Lm~ zx;pplemental agreemerg.s or o~he~ legal instr~rnems "~q.th each. other to
implement :.ay ~’a~t funding rec, d-,,ed under the auspices of t~his program.
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Attachment 1: Map of Yuba Watershed
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Attachment 2: Ecosystem Restoration
Plan Proposal, Volumne 2, pg. 273
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CALFED ’
BAY-DELTA
PROGRAM

ProgrammaticEIS/[ll~ " - ~ ~
Technical Appendix----
Flarch ~qg~ ~ "
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PROGRAMMATIC ACTION 3A: D~velop a removing Englebright Dam co the Yuba River to
cooperative prog~m to evaluate and screenallow chinook salmon and steethead access to
diversions in the Feather River to protect allhistorical spawning and rearing habitats.
anadromous fish life stages.

TARGET 2: Improve chinook salmon and
RArlONAt~_: Water diversion, storage, and steelhead passage in the Bear River by providing
release in the watershed directly affect fish, acc=ss to 100% of the available habitat below the
aquatic organisms, and nutrient levels in the SSID diversion dam
system and indirectly affect habitat, fooa’web
production, and species abundance and PROGRaMMaTIC ACTION 2A: Improve chinook
distribution. Unscreened diversions cause direct salmon and steelhead passage in the Bear River
mortality to young fish; the level of mortality is by negotiating with landowners to remove or
likely influenced by the number of young fish modif7 culvert crossings on the Bear River¯
present, diversion size, and diversion timing.

RATIO1~LE: Dams and their associated reservoirs

D~s, R~SERVOIRS, WEIr, ~D OTHER block fish movement, alter water quality, remove
STRUCTUI~S fish and wildlife habitat, and alter hydrologic and

~" sediment processes. Other structures may block
IMrLEaV~q’A~Or~ O~mCTWE: The irnplemen- fish movement or provide habitat or opportunities
tation objective for dams, reservoirs, weirs, andfor predatory fish and wildlife, which could be
other structures is to increase the upstreamdetrimentat to fish species of special concern.
spawning and rearing habitat connection with the
mainstem rivers in the Sacramento-San Joaquin " I~a~OUSE "
basin. This would .increa.~ success of. adult : :. .- .: ......

, =.spawncrsc:aigl:~o~_..ju~__~_ .ile -t~OW~Stream: .IMr~ATIOt~ Ogll~CTlVg:~Promote’range-.,
rmgrants. " ................... " -                   [and m                        k st~king
....,~-- ............................... l~vels to maintain high-quality habitat..... . ........... ~ .......................... conditions
TARGET - ;-I: .lll~’e~. adult and juv~nila. for wildlife, aquatic, and plant communities;
anadromous fish pnssagd in the Yuba River byprotect special-status plants; -protect riparian
providing access to 100% of the available habitatvegetation; maintain shaded riverine aquatic
below Englebright Dam (@@@). habitat; and prevent bank erosion.

PROGRAMMATICAL"I’ION 1A: Develop a cooper- TARGET "I: Protect, restore, and maintain
ative program to improve anadromous fishecological functions and processes in the Feather,
passage in the Yuba River by removing dams orYuba, and Bear River watershed by eliminating
constructing fish ladders, providing passageconflicts b~tween land use pratt.ices .and
flows, keeping channels open,-diminatingwatershed health(~).
predator habitat at instream structures, and
¢ons~’ueting impro~l fish bypasses at diversions.PItO~l~dvll~TIC AL-rrlON 1A: Work with

.̄..~. .-.. - . ¯ landowners, land management agencies, and
P~O~R~t~T~CAUr~ON 1B: Facilitate passage hydrepower facility operators to protect and
of spav, ning adult salmonids in the Yuba River byrestore the watershed.
maintaining appropriate flows ~rough the fish¯ "
ladders or modifying the fish ladders at diversionP~OGIO~41~TIC ACTION 111: Work with
dams. -: ¯ ~?-’ landowners, land management agencies, and

hydropower facility operators to increase chinook
¯ PROGI~tI~I~TIC ACTION 1¢: Conduct a salmon and steelhead survival in th~ F~ather,

cooperative study to dctemaln¢ lta~ feasibility ofYuba, and Bear Rivers and the SuRer Basin.

.... ¥o~u~e It: F.~,~lm R~.s~oration Program Plan

Draft: March 1998
273

I --008001
1-008001



Attachment 3:
John Williams, Lead Investigator

Michael Deas, Investigator
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John Garrett Williams
Curriculum vitae

Address: 875 Linden Lane, Davis, CA 95616
Telephone: 530-753-7081; fax 530-756-3784; email jgwill@dcn.davis.ca.us

EDUCATION
1978-1979: Postdoctoral Scholar with Dr. Park Nobel, Environmental Biology Section,

Laboratory of Nuclear Medicine and Radiation Biology, University of
California, Los Angeles.

1978: Ph.D., Geography, University of California, Los Angeles; thesis title: A
method for obtaining more climatological information from short
observational records.

1966: B.A., History, University of California, Berkeley.

PROFESSIONAL EXPERIENCE
1990-present: Independent consultant
1997-present: Executive Director, San Francisco Bay-Delta Modeling Forum (part time).
1990-1997: Special Master, Environmental Defense Fund v. East Bay Municipal Utility

District.
1985-1990: Senior Associate, Philip Williams & Associates, Ltd., San Francisco.
1984-1985: Principal, Williams, Kondolf and Swanson, Carmel, California.
1982-1983: Environmental Analyst, Monterey Peninsula Water Management District.
1982: Visiting Professor, Department of Geography, Kent State University, Kent, ¯

Ohio.

VOLUNTEER TEACHING
1997:        Co-taught a graduate seminar on instream flow issues with Dr. Peter Moyle

(WFC 291, spring quarter).

PUBLIC SERVICE
1978-1981: Director, Monterey Peninsula Water Management (elected).
1983-1987: "
1976-1978: Member, Zone 11 Advisory Committee to the Monterey County Flood

Control and Water Conservation District (appointed).

OTHER RELEVANT EXPERIENCE
1988-Present: Representative, the Ventana Chapter of the Sierra Club, in State Water

Resources Control Board hearings regarding the Carmel River and other
water rights proceedings.

1994-1996 Participant, Lower American River Task Force.
1995-1996: Participant, Central Valley Project Improvement Act Restoration Fund

Roundtable.
1994-1995: Member, Hydromodification technical advisory committee, State Water

Resources Control Board.

OTHER WORK EXPERIENCE
1980-1981: Owner/Manager, Pacific Mushroom Company, San Francisco.
1963-1971: (sporadically): Commercial fisherman, Alaska and California.
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John G. Williams, Ph.D.

PUBLICATIONS
Papers published in refereed journals:
Williams, J.G. 1997. Testing the independence of microhabitat preferences a~d flow.
Comment. Transactions of the American Fisheries Society 126:536-537.

Castleberry, D.T., J.J. Cech Jr., D.C. Erman, D. Hankin, M. Healey, G.M.
Kondolf, M. Mangel, M. Mohr, P.B. MoyIe, L Nielsen, T.P. Speed, and LG.
Williams. 1996. Uncertainty and instream flow standards. Essay, Fisheries:21(8):20-21.

Williams, J.G. 1996. Lost in space: minimum eonfidenee intervals for idealized PI-IABSIM
studies. Transactions of the American Fisheries Society 125:458-465.

Kondolf, G.M., L.M. Maloney, and J.G. Williams. 1987. Effects of bank storage and well
pumping on base flow, Carmel River, Monterey County, California. Journal of Hydrology
91:351-369.

Woodhouse, R.M., P.S. Nobel, and ].G. Williams. 1983. Simulation of plant temperature
and water loss by the desert succulent Agave deserti. Oecologia (Berlin) 57:291-297.

Williams, LG. 1981. Eigenvector filtering of three-dimansional pressure field data.
Journal of Applied Meteorology 20:59-65.

Woodhouse, R.M., P.S. Nobel, and J.G. Williams. 1980. Leaf Orientation, radiation
interception, and nocturnal acidity increase in the CAM plant, Agave deseni. American
Journal of Botany 63:1179-1185.

Williams, J.G. 1976. Small variation in the photosynthetically active fraction of solar
radiation. Arch. Met. Geoph. Biok!., Ser. B 24:209-21.

Williams, J.G. 1976. Change in the transmissivity parameter with atmospheric path
length. Journal of Applied Meteorology 15:1321-1223.

Papers submitted:
Williams, ].G. submitted 1/97, resubmitted 4/98 Stock dynamics and adaptive
management of habitat: an evaluation using simulations. North
American Journal of Fisheries Management.

Williams, J.G., T.P. Speed, and W.F. Forrest. submitted 2/98. Transferability
of/-Iabitat Suitability Criteria for fishes in Warmwater Streams. Comment.
North American Journal of Fisheries Management.

Kondolf, G.M., E.W. Larsen, and J.G. Williams. Ready to be submitted. Measuring
and modeling the hydraulic environment for determining instream flows. (To be submitted
with other papers from a symposium to North American Journal of Fisheries Management.)

Papers published in symposium proceedings:
Williams, J.G. and G. M. Matthews. 1990. Willow ecophysiology: implications for
riparian restoration, with G. Matthews. Pages 196-202 in Environmental Restoration, J.
Berger (ed.) Island Press, Washington, DC.

-2-
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John G. Williams, Ph.d.

Kondolf, G.M., P. Vorster, and J.G. Williams. 1990. Hydraulic and channel stability
considerations in stream habitat restoration. Pages 214-227 in Environmental Restoration,
J. Berger, (ed.) Island Press. Washington, DC.

Williams, J.G. 1989. Interpreting physiological data from riparian vegetation: cautions
and complications. Pages 381-386 in Proceedings of the California Riparian Systems
Cohference: Protection, Management in the 1990’s, Sept. 22-24, 1988, Davis, California.
Gem Tech. Rept. PSW-110, Forest Service, USDA, Berkeley, CA.

Williams, M. and J.G. Williams. 1989. Avifauna mad riparian vegetation in Carmel
Valley, Monterey County, California. Pages 314-318 in Proceedings of the California
Riparian Systems Conference: Protection, Management in the 1990% Sept. 22-24, 1988,
Davis, California. Gem Tech. Rept. PSW-110, Forest Service, USDA, Beskeley, CA.

Williams, LG. 1983. Habitat change in the Carmel River basin. Pages 5-26 in Channel
Stability and Fish Habitat, Carmel River, California. Guidebook to symposium and field
conference, June 16-18, Monterey, California.

Invited book reviews:
Williams, J.G. i996. California Water, by A.L. Littleworth and E.L. Garner. Estuaries
(Journal of the Estuarine Research Federation) 19:753

Abstracts:
Williams, J.G. and G. Matthews. 1987. The 1983 erosion event on Tularcitos Creek,
Monterey County, California, and its aftermath. Proceedings of the California Watershed
Management Conference, Nov. 18-20, West Sacramento, Calif. University of California
Wildlands Resources Center Report No. 11.

McNeish, C., G. Matthews, and J.G. Williams. 1984. Effects of groundwater pumping
on water stress in riparian trees in Carmel Valley, California, With C. McNeish (main
author) and G. Matthews. Agronomy Abstracts.

Letters in professional journals:
Fisheries 20(9):38, 1995, regarding the temperature tolerance of juvenile chinook salmon.

Edited works:
Williams, J.G., Ed. Transcript of Workshop on instream flow standards, University of
California-Davis, April 7, 1995. Water Resources Center Report No. 89, 1997, Centers
for Water and Wildlands Resources, University of California, Davis, CA 95616.

Significant works of limited distribution:
Williams, J.G. Notes on adaptive management. 1997. Prepared for the Ag-Urban
Ecosystem Restoration Team.

Williams, J.G. 1995. Report of the Special Master, Environmental Defense Fund v. East
Bay Municipal Utility District, Alameda County (California) Action 425955.

-3-
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John G. Williams, Ph.d.

MEETINGS AND SYMPOSIA ORGANIZED
River Ecosystems: New Directions and Challenges in Setting Instream Flows. August
1997. Symposium at the 1997 National Meeting of the American Fisheries Society,
Monterey, California. (with W. Lifton and S. Williamson.)

Workshop on Instream Flow Standards: April 7, 1995. (sponsored by the Centers for
Water and Wildlands Resources, University of California, Davis.) Davis, California.

Biology of the Sacramento-San Joaquin river system: life in the new regulatory
environment. June 29, 1993. Special session, joint conference of the Western Association
of Fish and Wildlife Agencies and Western Division, American Fisheries Society.
Sacramento, California.

Workshop on Central Valley chinook salmon: Jan. 4-5, 1993. (sponsored by UC Davis
Dept. of Wildlife and Fisheries Biology, organized with Joe Cech, Peter Moyle, Keith
Marine, and,Dan Castleberry) Davis, California.                            ,,

Rivers in the city: design and management in the age of public trust. Nov. 2-3, 1990, at
UC Berkeley. (sponsored by the UC Berkeley Dept. of Landscape Architecture, organized
with G.M. Kondoff) Berkeley, California.

Politics and practices of restoration: symposium and field tour, Carmel River Watershed.
Sponsored by the Watershed Management Council. October 6-7, 1989. (organized with G.
Mathias Kondolf, Donna Lindquist, and Bruce Laclergue; a guidebook was prepared).
Carmel, California.

Channel stability and fish habitat, Carmel River, California. June 16-18, 1983. (sponsored
by CDFG, Packard Foundation, and MPWMD, organized with G.M. Kondolf; a
guidebook was prepared). Monterey, California.

INVITED TALKS
Setting instream flows in the face of uncertainty: adaptive management, the precautionary
principle, and the public trust. California-Nevada Chapter of the American Fisheries
Society, 1998 annual meeting, symposium on stream flow conditions below dams: biology
and law. April 23, Sacramento, California.

Setting instream flow standards in large dyers: the American River experience.
1997 National Meeting of the American Fisheries Society, symposium on instream flows.
August 27. Monterey, California.

PHABSIM is a broken compass. Northeast Division of the American Fisheries Society,
1997 annual meeting, special session on instream flows. April 28, Framingham, Mass.

OTHER AREAS OF EXPERIENCE
Consulting experience with stream and wetland restoration, fluvial gcomorphology, flood
management, water rights, and water supply.
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VII. Michael L. Deas
Address: 2| 19 Cammo Court, Davis, CA 956i6

~: (530) 753 6386

ErnmI: mjbdeas@jps.net

Education
Ph.D.

University of California, Davis
Year Ree’d: Degree Expected Fall, 1998
Major: Water Quality/Resources
Dissertation: Water quality management era river-reservoir system - applicanon to ~e Klamath R~ver, CA

Master of Science
Universib’ of Califomin, Davis
Year Rec’d: March 1989
Major: Water Resources
Master’s Thesis: A finite element model of groundwater flow on slmllow layer end perched aquifers.

Bachelor of Science
University of Califomm, Davis

Year Rec’d: June~ 1986
Major: Civil Engineering

Certificates and Licenses:
Registered Professional Civil Engineer, State of California (1990, #C 045624)

Research Experience:
Project Manager. Klamath River water temperature and vcater quality modeling project. University of California

Davis. (United States Fish and Wildlife Service and Califorma State Water Resources Control Board,
2050) Clean Water Act grant), 6/95 - present.
Application of hydrodynamic and water quality models to analyze water quaiit7 control alternatives
designed to maprove amadromous fisheries in the KIamath River downstleam of Iron Gate Dam. Simulated
dissolved oxygen, temperature, nutrients, and algal dynarmcs. In response to alternative tLmmg and
quantity of reservoir releases as well as retrofittang outlet works to allow seleclave wathdrawal for
do~-nstream temperature control.

Proieet Manager, Shasta River Flow and Temperatm’e Modeling Project. Universi~ of California, Davis.
(California State Water Resources Contxol Board, 205(~) Cleazt Water Act grant, 3/95 - 6/98.

Project included modeling flow and water temperature on the Shasta River. Subtasks included hydrology,
meteorology, water temperattu~ data inventory and woody riparmaa vegetation inventory. Modeling included
examining impact of riparian shading on this small river system.

Proiect Manager, Sacramento River Temperature Modeling Project. University of California Davis. (California
State Water Resources Control Board, 2050) Clean Wamr Act gr’,mt, 3/95 - 3/97.
Managed a team of engineers to implement and apply computer models to atalyze the pctential for
temperature control in reaches critical for salmon reproduction downstream of Central Valley Project (CVP)
reservoirs Project team completed application of finite difference models of major CVP reservoirs - Lake
Shasta a~d Trimty Lake; and tmplemented, calibrated, and verified one-dimensional finite element
hydrod;y~arrac and water temperature models for Keswick Reservoir, and the Sacramento and Feather Rivers.

Research Engineer, Putah Creek Coarse Sediment Evaluation below Momicello Dam (UC Davis Public Service
Research Program), 6/95-g/96
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Designed and completed field monitoring program to examine mo~hological changes to Putah Creek. Field
work and assooia~ed research reveaJed that direct eft’eels of Monticello Dam include creek agD’adafion due to
tributary sediment con~ribution~, a.s well a~ tribu’mry down-cutting due to reduced post-projec~ strearn levels.

Project Manager, Wiilits Bypass Floodplain Study. University of California, Davis. (Califorma Departmem of
Tra~sportamon (CaiTrans)), 4/94 - 6/95.

Applied a two-dimensional finite element hydrodynanuc model to an inundated floodplain wir.h c.smlescing
streanm in Little Lake Valley near Willits, Califorma, to determine flooding impacts of altematave freeway
alignments. Verified and applied model for 100-year flood event. Determined bridge opening requirements
to rnaantam backwater effects of less than 1.0 feet, where possible.

Professional Experience:
VIII. Consulting; Engineer, Trinity Reservoir Waxer Temperature gimulation Model. Tcinivv County. 1/98 - 6t98

Applied computer simulation model Water Quality for River-Reservoir System~ 0,VQRRS) to Trinity
Reservoir. Calibrated and verified WQRRS and applied model to representative car~.’over storage quantities
for ~sessment of water temperature control alternatives.

Semor Engineer, Earth Science Associates, 1992-93.

Designed, constructed, tested, and applied a monthly operations model of the Los Angeles
Department of Water and Power Mono Basin - Owens Valley Aqueduct System (Los Angeles
Aqueduct Simulation Model). Implemented a long-term computer model maintenance program.
Performed water supply analysis for various clients.

Consulting Engineer, Los Angeles Department of Water and Power - 1991, 1993.

Co-managed Mono Basin - O~eas Valley computer modeling project. Formulated and
implemented system operation model for Los Aaageles’ eastern Sierra Nevada water gathering
facilities. Participated in a UCLA-Mono Basin public policy program mediation effort, and served
on technical advisory commiaees for the State Water Resources Control Board (State Board) water
rights re-issuance hearings for Los Angeles. Testified before the State Board concerning predictive
computer models for the Mono Basin and Owens River Basin.

Assistant Engineer, Aqueduct Division, L~s .angeles Department of Water and Power, 1989-90.

Revamped and expanded the Mono Basin computer model fi-om a spreadsheet to a FORTRAN
program capable of assessing a’oAde range of scenarios. Conducted various s~:udies examining the
impact of alternative operations and hydrologic conditions on Mono Lake surface elevations and
water supply to Los Angeles. Reviewed water rights issues and made recommendations to legal
sta-~

Civil En ~ng~g~, Hydrologic Engineering Comer, US. Army Corps of Engineers, I987.

Researched and formulated a report on the Corps responsiveness to the 1986 drought in the
southeastern United States. The report, titled "Lessons Learned from the 1986 Drought" compiled
information learned from the drought and presented specific recommendations for drought
contingency planning.

X. Teaching Experience:
Associate-Instructor, Department of Civil and Environmental Engineering, University of California, Davis, Fall,

1997.
Unsteady Flow in Surface Waters (Civil and Environmental Engineering 277) - Im’tructor for graduate

course covering topics of unsteady flow. Subjects included long waves in surf’,w,e flow, St. Venant equations,
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method of characteristics, explicit and implicit finite difference methods, stability of numerical schemes, and
flood routing techniques.

Teaching Assistant~ University of California, Davis, 1986-88, 1993, 1996.
Duties included preparing lectures, designing homework assignments, administering and grading tests,

evaluating student performance, and assigning grade~. Classes include:
¯ Engineering 3: Introduction to Engiaeering (lab)
¯ Engineering 35: Statics (discussion)
¯ Civil and Environmental Engineering 10: Introduction to Surveying (lab)
¯ Civil and Environmental Engineering 141L: Hydraulics (lab)
¯ Civil and Environmentai Engineering 145: Design of Open Channel Structures (class)
¯ Civil and Environmental Engineering 152: Civil Engineering Platmmg (class)
¯ Civil and Environmental Engineering 271: Water Resources Plaunmg Lab (class)

Job Related Honors, Awards, Memberships:
Nonime~e: Hugo B. Fisher Aw~trd, Bay-Delta Modeling Forum for management of the Sacramento River

Temperature Modeling Project, University of California, Davis. February. 1998.

Nominee_: Nominated for Sacramento Privet Watershed Progran~ Public Service Award for mamagement of the
Sacramento River Temperature Modeling Project, University of California, Davis. OemSer, 1997.

Mentor: Women in Engineenng Link Mentor Program, April - June 1996.

Revicwe~r: ASCE Journal of the Water Resources Plaamng and Management Di~sion; Water Resources
Research.

Panels/AdvisorY Committees:
Water Quality Modeling Panel (199g), Klamath River Technical Working Group
Mono Lake Technical AdvisoD" Group (1992-93), State Water Resources Control B~ard
Mono Lake Public Policy Program (1991); City of Los Angeles, UCLA

Professional Affaliations:
?umerican Society of Civil Engineers
American Water Resources Association
American GeophysieaJ Union

Supplemental Information:

Deas, M.L.. and G.T. Orlob (1998) Shasta River Hydrodynamic and Temperature Modeling Project Report.
Clean Water Act 2050) Grant Program, California State Water Resources Control Board and the Shasta Valley
Resources Conservalaon Distract. June (Final report under review).

Deas, M.L. and G.T. Orlob (1997) Shasta River Data Inventory. Clean Water Act 2950) Grant Program,
Califorma State Water Resources Control Board and the Shasta Valley Resources Conseawation District. June

Deas, M.L., J. Haas, and GT. Orlob (1997) Shasta River Woody Riparian Vegetanon Inventory. Clean Water Act
205(j) Grant Program, California State Water Resources Control Board and the Shasta V~.lley Resources
Conservanon District. June.

Deas, M.L., G, K. Meyer, and C.L. Lowney (1997) d"’~cramento River Temperature Modeling Prolect. Clean
Water Ac~ 205(j) Grant Program, California StaZe Water Resources Control Board and Trimty County
Plazamng Department. January.

Deas, M.L., C.L. Lowney, and R_B. Krone (1996) Evaluation of Coarse Sediment Sources and Transport in
Putah Creek below Monticello Dam - Observations of a Managed Water Resources System. Public Service
Research Program, UC Davis, Bioregian Grant Category A: Natural resources and biological problems in the
Purah Creek watershed. August.

Kdng, I.P. and M.L. De, as (1995) Willits Bypass Floodplmn Study. UC D~vis for Callfornia Department of
Traasportation, District 1. Grant No. 01E675.
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Los Angeles Aqueduct Stmulauon Model (1993) Prepm’ed m cooperation with the Los Angeles Department of
Water and Power, Aqueduct Division - Operations Section. September.

Coufal, E.L. and M.L. Dcas (1990) Mono Lake Water Balance Model (LADWPgO) Los Angeles Department of
Water and Power, Aqueduct Division - Hydrology Se~tion. Jtme.

Johnson, W.K. mad M.L. Dcas (1987) "Lessons learned from the 1986 drought.’" IWR Policy Study 88-PS-1,
Water Rezotuces Support Cemer, U.S..~urny Corps of Engtheers, Fort Belvoir, VA.

B. Proceedings
De.as, M.L. and G.T. Orlob (1997) lteralfve calibration of hydrodymamic and water temperature models -

application to the Sacramento River." Proceedings Water for a Changing Global Community. 27~ Congress
of the International Assocmion for Hydraulic Research and hosted by the American Society of Civil
Engineers Water Resources Division, August 10-15, ~an Francisco, CA, 1997.

De.as, M L and J Schuyler (1994) "The development and application of a large computer model - an example
utilizing the Los Angeles Aqueduct System." Proceedings, Computers in the Water Industry, American
Water Works Asse., April 10-13, Los Angeles, CA, 1994. pp. 523-534.

Dens, M.L. (1992) "Computer Modeling Responsibilities For Mumcxpalitie~, Case Stu~: Water Supply For The
City. of Los Angeles - Mono Lake, CA." Proceedings. Water Resources Sessions at Water Forum ’92, M.
Karamouz, ed., 338-343, ASCE, New York, NY.

Master’s Thesis
De,as, M.L. (1989) Fimte element model of groundwater flow on shallow layer and perched aquifers. ,Master of

Science Thesis, UC Davis, March.

Presentations and Posters
13eas, M.L. and G T Orlob ~’Sae ~’ao River Temperature Mozleling Project: Applieataon lqydrod~tmie and

Temperature Models." Presenr, ed at the American Geophysical Union, Fall Mectmg, December 8-12, 1997,
San Frmacxsco, California. December 10, 1997.

De,as, M.L. ~md G.T. Orlob "’Sacramento River Temperature Modehng Project: Challenges in Watershed
Modeling." Presented at the State of the Watershed SymposiunL Sacramemo River Watershed Program,
California. October 8, 1997.

De,as, M.L.C.L. Lowaey, and G.T. Oriob "Sacranaento River Temperature Modeling Project." Poster presented
at the Califorma Watershed S~vmposium, Sacramento, Califorrtta, Aprd 23, 1997.

De, as, M.L. and GT. Orlob "Applicataon of computer models for assessing temperature contxol alternatives in the
Saer’,tmento River system." Poster presented at the Cemer for Ecological Health Research armual meeting,
University of California, Davis. Maxch 17, 1997.

De,as, M.L. and G.T. Orlob. "A~sessment of Alternatives for Flow and Water Quality Comxol in the Klamath
River below Iron Gate Dam.’" Presented at the Klamath River Restoration Cotrt’erence m Yreka CA. Marcia 11-
13, 1997

Ha,as, J., M L Dens, and G.T Orlob. "Preliminary Riparian Vegetation EvaluaUon for the Shasta River,
California." Presented at the K]ama~ River Restoration Conference in Yreka CA. March I 1-I3, 1997.

Lowney, C.L., M.L. Deaz, ;rod G.T. Orlob. "Longttudinal Temperature Characteristics of the Klamath River
below Iron Gate Dam." Presented at the Klamath River Resteration Conference in Yreka, CA. March 11-13,
1997.

Dens, M.L., J.F., De(3eorge, A.E. Bale, and C. Savm. "Modeling Combined Stresses on Ecosystems." Poster
presented at the Center for Ecological Health Research manual meeting, University of CalLfomia, Davis
March, 1995

De, as, M.L., J. Schuyler. "The development and application of a large computer model - an example utilizing the
Los Angeles Aqueduct System." Presented at Computers in the Water Industry, American Water Works
Association, April !0-13, LOs Angeles, CA, 1994.

I --008010
1-008010



Dens, M.L. "’Computer Modeling Responsibilities for Municipalities, Case Study: Water Supply For The City of
Los Angeles - Mono Lake, CA." Presented at Water Resources Sessions at Wa~r Forum ’92, American
Society o£ Ci.~l Engm~r% New York, NY, 1992.

Papers in Submission
King, I.P., and M.L. Dens. Two-dimensions2 iimte eleraent rendering of ¯ brc~t shallo~’ floodplain. Journal of

Hydraulic Engineering, American Society of Civil Engineers. Januaxy, 1998.

Papers in Preparation
Dens, M.L., G.T. Orlob, and I.P. King. Hydrodynanfi¢ and temperature modeling of the Sacramento River

Systcn~ an applicalaon of fimte difference and finite element models.

Deaz, M.L. and D. Webb. Hydrodynamic properties and design considerations for tube screens used to protect
luvemle sakmomds.
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Attachment 4:
National Fish and Wildlife Foundation

Update
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June 12, 1998

Mr. Eric Hamrnerling
Program Director, California O£fice
National Fish and Wildlife Foundation
116 New Montgomery Street
Suite¯ 203
San Franeisco~ CA 94105

Dear Eric:

Thank you for your letter of May 15 unofficially ~onfu’ming a grant of $85,000 ($25,000
NFWF matching funds and $60,000 non-federal challenge funds) for the "Restoring
Salmonids to the Yuba River Project" through the California Grassroots Salmon
Initiative. This is great news and as you know SYRCL is already wo.rking closely with a
dozen state and federal agencies,’.UC Davis and a fisheries biologist to begin
lmplemantation of this project ......

,_ ~ -~:Fir~tandmostin~portant, on~..Ma~i~5,199gSYRClL;:e6nVeded.a.~ine~ing~th30 ¯

’~ - :: :° : :~---_- SalmiSn ’mid S~eelhead Rest~on at US F6fest serried bffiee~ ih N~vada City, CA. This
’ 4h0m- meeting was immensely successful and haslead ~o furtt~e~ discussions with Fish &

Game, Fish and Wildl!.fe, N-MFS and UC Davis to formulate a proposal for ~e CAL-FED
Ecosystem Restoration Program. An agenda and list of attendees is attached;

Second, ~YRCL has begun the process of c6mmunity edueatign on the issue of

¯ Englebright Dam, which provides no flood control benefits but stops entirely the re3um of
salmon and steelhead to more than 500 miles ofthe Yuba River and its tributaries
Several news articles have appeared ~nd a Sund~ay Commeptary piece is being prepared.

" News-articles are attached; .. ’ ’- " ’    " ¯

Third~ SYRCL has been successful in foe~si On the restorati~nopportunities
’ on the ~Yuba to the point that CAL-FED has identifidd thd funding of"a cgoperstive study

to d~termine th~ feasibility of’removing Englebright Dam.on the Yuba River to allow . -
.-, chinook salmon and steelhead.aeeess to the historical spawning and rearing habitatS..As

" .’ far asWe awar~, this is the largest dam re,rnoval project proposed by’CAL-FED. CAL-
FED ERP Action I C attached;.                                .
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National Fish and Wildlife Foundation June 12, 1998
Page 2 of 2

Fourth, SY’P, CL has been successful in obtaining $35,000 from the Conservation Alliance
to pursue this Yuba River Restoration Initiative. This is a signfieant portion of the non-
federal match and will be sent to NFWF with an affadavit. SYKCL has also been
successful in obtaining commitments for the remaining $25,000 match. Also, SYRCL
held its annual auction fundraising on June 6 which raised $35,500 towards this effort.

Fifth, SYRCL is working with John Williams and JeffMount to prepare additional
proposals to submit to CAL-FED to enable additional necessary studies of’this proposal.
Proposals will be forwarded by mid-July;

Finally, SYP, CL is working closely with the Planning and Conservation League as they
redirect their salmon studies from the American River to the North Yuba River. The
North Yuba River is the site of the New Bullards Bar Dam, which would block salmon
and steelhead restoration in the North Yuba. PCL’s proposal would take salmon and
steelhead as reintroduced to the base of New Bullards Bar via the decommissioning of
Englebfight Dam for restoration up that historically significant Yuba branch.

Also, as re.quested you will find the following:

1) A copy of SYRCL’s letter confirming 501c(3) status;
2) A copy of our 1996 IRS Form 990. SYP, CL ~s applied for and received, an

extension for 1997 until September, also enclosed~
3) A copy our financial statements;
4) A budget for SYRCL’s "Upper Yuba Salmon and Steelhead Restoration Plan."

Once again, thank you for making this work possible. It is my hope ~.nd belief that this
work will begin to reap significant rewards in due time.

Sincerely,

Shawn Garvey
Executive Director
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South Yuba

~he South Yuba comes to life at 9,000
feet in Placer County near Castle Peak
and Donner Lake. As you drive east or
west on Interstate 80 between Emi
grant Gap and Donner Pass you can
catch glimpses of this pristine waLer-
way on its journey to Englebright
Reservoir and the main stem of the
Yuba River many miles away. Dozens
of creeks large and small flow into    ’--,~
the South Yuba as it moves downhill
through Placer and Nevada Counties
to Yuba County near the old townslte
of Bridgeport.

A few miles from Bridcj~port [he South
Yuba joins its siblings--the North and
the Middle--and flows into Engle-
bright Reservoir, at a location 3.3 miles
downstream from the New Colgate
Powerhouse.

Englebright Dam. which is about 10
miles downstream of New Colgate
Powerhouse. was built in 1941 by the
U,S. Army Corps of Engineers. It was
designed to keep upstream nydrauli~
gold mining debris out of the lower
parts of the river But by the time the
dam was completed, World War II
had put a stop to gold mining Two
tunnels a[ the dam move water to the
turbine~ that generate electricity in the
p~&E owned and operated Narrows
Powerhouse and the Yuba County
Water A, gency owned and operated
Narrow. s 2 Powerhouse. The b,vo
powerhouses are located on opposiLe
sides of the river



Attachment 5:
Agenda and Notes

InterAgency Discussion Regarding
"Salmon and Steelhead Restoration

above Englebright Dam"

List of Attendees

May 5, 1998
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Inter-Agency Discussions
Upper Yuba River Salmon and Steelhead Restoration

Sponsored by
The South Yuba River Citizens League

May 5, 1998
10:00AM to 2:00 PM

US Forest Service
631 Coyote Street

Nevada City
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Inter-Agency Discussions of Upper Yuba River Salmon and Steelhead Restoration
May 5, 1998 10:00 AM to 2:00 PM

US Forest Service, 631 Coyote Street, Nevada Cky
Meeting Agenda

10:00 - 10:15 Introductions

I O: 15 - 10:45 Background about purpose of meeting and need to discuss anadromous fish
restoration on upper Yuba river an its tributaries. Fish passage beyond Englebright
Dam
Catriona Black, SYRCL

10:45- 11:15 Presentation on a current project to restore salmon runs on the Elwha River in
Washington’s Olymipic National Park.
Brian Winters, National Park Service

Presentations: Conditions on the Yuba

l 1 : I 5 - 11:25 Yuba River Fisheries
John Nelson, California Department ofFish and Game

11:30 - 11:413 Englebright Dam Operations and Current Conditions
Douglas Grothe, Dam Administrator, Army Corps of Engineers

I 1:40 - I 1:50 Salmon Habitat Availability on the Upper Yuba Tributaries
Ann Carlson, Tahoe National Forest

11:50 - 12:00 Oppen Discussion: Is anadromous fish restoration on the upper Yuba a goal which
.- agencies would support ifa practical and acceptible method could be agreed upon?

12:00 - 12:20 Lunch Break - light lunch provided

Resume Presentations and Discussion: Restoration Options and Proposals, Agency
Cooperation, and Funding Sources

12:20 - 12:40 The CALFED Bay-Delta Program’s Ecosystem Restoration Program:
for restoration plan assistance ~[~" ~¢ "{.o~Opportunities

Terry Mills, CALFED

12:40 - 1:00 The CVPIA Anadromous Fish Restoration Program
Scott Spaulding, AFRP

1:00 - 2:00 Open Discussion: Questions that should be addressed include:
What are the options for practical methods offish passage?
What is the political feasibility?
What would be the effects on salmon and steelhead populations?
What would be the significance of effects on power production?
What are the research and information needs?
Is there a need for formal agency coordination? What would be the format?
Do we need to hold another meeting to fellow up on this?
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Restoring anadromous fisheries on the Yuba River above
ENGLEBRIGHT DAM

Executive Summary
Englebright Reservoir has never been used for it~ original purpose of debris control and

provides no flood control benefits, yet has profoundly altered the character of the Yuba by
blocking the upstream migration ofanadromous fish. But Englebr~ght is a component of basin-
wide power production, as it is ccrrently used as a reregulating pool for New Bullard’s Bar Darn
operations.

Working with agency officials and reviewing government documentation has uncovered
a belief that Englebright is not a necessary structure and is providing only minimal benefits.
Further, its removal would potentially greatly enhance rare, threatened and endangered
anadromous fish populations and provide an excellent recreational resource to the public. Public
support is already present in many upsta’eam communities and throughout the state’s
environmental and fisheries organizations.

The Yuba River System
The Yuba River system is located within the Central Valley of California, draining

1,3339 mi-’ of the western slope of the Sierra Nevada in Sierra, Placer, Yuba and Nevada
counties. The Yuba is tributary, to the Feather River, which feeds into the Sacramento From the
junction with the Feather at Marysville, California, it is approximately 24 miles to the base of
Englebright Dam. As the Dam has no fish passage facilities, this is the limit of anadromous fish
migration on the Yuba River system, though historically salmon and steelhead ran to the limits of
the watershed up the North, Middle, and South Forks. Even with access to less than 10% of the
watershed, the Yuba fisheries are still recognized as "a significant producer of naturally spawned
salmon and steelhead." In fact, the Yuba supports one of the last self sustaining steelhead trout
fishery and one of the last wild runs of Chinook salmon.

Englebright Dam
At an elevation of 527msl (mean sea level), the 20g-foot-high Englebright Dam was

completed by the California Debris Commission in 1941 to control the downstream migration of
mining debris and silt. The facility is currently operated by the Army Corps of Engineers.
Englebright impounds 70,(300 acre-feet of water in a reservoir 10 miles long that floods the main
stem Yuba River, and the lowest half mile of the South Fork of the Yuba River.

Englebright features two power generation facilities that produce 250 million kwh of
energy. The Pacific Gas and Electric Company (PG&E) operates Narrows I Powerhouse on the
left bank of the Yuba, just below Englebright Dam (FERC 1403). PG&E also has water rights to
45,0130 acre-feet (AF) of storage in Englebright Reservoir plus certain claimed riparian rights.
The Yuba Count2,’ Water Agency (YCWA) has operated Narrows II Powerhouse, on the right
bank and some 400 feet downstream of Englebright, since 1970. Narrows II uses regulated
releases from New Bullards Bar, via Englebright, for power production.

Most of the water from Englebright Dam is released throngh the two powerhouses for
hydroelectric power generation. Consequently, the 0.2 miles of river between the dam and the
powerhouses normally has standing water, except when the reservoir is spilling.

Daguerre Point Dam
Daguerre Point Dam is located 12.5 miles downstream from Englebright Dam and is the

major point of water diversion on the lower river. As with Englebright, Daguerre was built by the
California Debris Commission in 1906 to reduce downstream migration of mining debris and is
currently operated by the Army Corps of Engineers. A fish ladder permits some passage of
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migrating fish to spawning areas farther upstream, but problems with the ladder limit its
usefulness to steelhead and salmon and are blamed for significant fish mortality.. Water is
diverted by the YCWA at Daguerre Point Dam to sere water districts to the north and south of
the Yuba.

The Original Purpose
Englebrlght and Daguerre dams are simple "spill and fill" dams whose only purpose is to

control mining debris. During the California Gold Rush hydraulic mining stripped the Yuba basin
and sent millions of cubic yards of debris into the rivers. Repeatedly threatened by mucky,
taillngs-laden floods, downstream residents filed suit. In 1884 Federal Circuit Court Judge
Lorenzo Sawyer dramatically ended hydraulic mining in the Yuba Basin in one of the first
environmental rulings in the nation. Construction of Englebright was approved by congress
because of the severe reduction in capacity, of Feather and Sacramento Rivers caused by the
heavy siltation. Congress formed the Debris Commission because this sediment was blocking
commercial navigation, and the dams were built to catch what was still comin,~ down. Some
sources say that Englebright was built with the intention of resuming hydraulic mining cn the
Yuba. Resumption was prevented by Congressional legislation which stopped all hydraulic
mining on US rivers and streams.

A Corps report in 1990 concluded that Englebright had never been used for debris control
since no upstream mining activity had occurred since the dam’s construction (The South Yuba
1993, DFG 199 I). The dam’s impacts on the river are nevertheless considerable and decisive: it
alone blocks upstream migration of salmon and sreelhead.

Alternative Uses Infeasible
Englebright and Daguerre have no flood control capacities and very limited water storage

abiIity because they have tm lower release gates. The hydropower facilities have only limited
profit potential.

Improving the facility to provide for more water storage is infeasible. In 1989 a study
prepared for the YCWA by Ebasco, Inc, reviewed proposals to raise Englebright Dam to
elevation 560 feet msl and retrofit the facility with a bypass. This was deemed uneconomical due
to limited power generation and water supply. (Ebasco, 4-4) In its 1977 General Design memo
that Corps of Engineers studied raising Englebright to 560 feet msl, creating a total of 100,000
acre-feet of flood storage space, but concluded the project was economically infeasible and would
not provide needed flood control. I1977 COE, pg 48)

In its 1990 report on the Yuba River Basin the Corps of Engineers also studied alternate
proposals to raise Englebright by 10, 20 and 30 feet and expand ~he reservoir’s flood control
space. " Based on seismic studies of Englebright Dam, it was concluded that raising Englebright
20 to 30 feet was infeasible due to the cost of construction needed to ensure seismic stability.
Cost estimates and benefit analysis of raising Englebright Dam by 10 feet was also not judged to
be economical. (1990 COE, pg. 52)

Recreational Facilities at Englebright Lake
The Army Corps operates recreational facilities at Englebright Lakes including 100

campsites up and do~vn the lake, picnic areas, and boating access facilities. Due to high
maintenance costs and low user rates, the park loses money for the Corps every year. Last year
was typical of Englebright’s annual losses; the Corps spent :$752,700 for operation, maintenance
and recreational facilities. Their revenues f~om camping fees and boat launching fees ~vere only
$14,980.
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Potential for Restoration
Decommissioning or severely modifying Englebright dam would be the most remarkable

reclamation project in the history of the Sierra Nevada. It would very likely make possible
restoration of salmon to half of the Yuba River watershed: all the way to Spaulding Dam on the
South Fork, to the base of New Bullards Bar Darn on the North Fork, to Jackson Meadows on the
Middle Fork, and to dozens of smaller tributaries along the way. This would be the farthest
intrusion of salmon into the Sierra Nevada, and according to a representative frmn California
Sportsfishing Aliiance, "the best salmon fishery in the entire s~ate."
In beginning the investigations into this intriguing possibilily, we have found that there is a
surprising amount of acceptance of this idea among resource agency officials. Personal interviews
and document reviews have turned up many references to the lack of purpose for Englebright’s
continued operation and to the desire to change its management or remove it altogether. These
sentiments were found within the Army Corps of Enginaers, California State Parks Commission,
the Department of Fish and Game, and the CALFED Bay-Delta Program.

The First Step
To begin any investigations into the restoration of salmon and steelhead above

Englebright ~lam, is important to bring together the stakeholders to address several basic
questions.

What are the fisheries resources in the Ynba River Watershed, and what are the limiting
factors?

¯ Is there a need or desire to restore salmon and steelhead to the upper Yuba watershed?
What are the potential methods?

¯ What is the process to achieve mutual restoration goals?

The purpose of this meeting of federal and state resource agency officials is to initiate a
discussion about the agencies perspective on the these questions. Representatives from several
agencies will present their findings and concerns related to the condition of the Yuba River or the
potential for restoration above Englebright Dam. We expect to have a lot of difficult questions
brought up, and ~ve will challenge the appropriate agencies and interest groups to develop
answers or research strategies. The following may help to initiate discussion on each of the
important questions Iisted above.

What are the fisheries resources in the Yuba River Watershed?
The California Department of Fish aud Game reports that the Yuba River supports

populations of fall-run chinook salmon and steelhead in the remaining habitat on the lower Yuba
River, and that there are also reports of salmon exhibiting spring-run chinook characteristics.

"California Department of Fish and Game (DFG) and US Fish and Wildlife stadies show
that 95% of California’s historic salmon and steelhead habitat has been lost (Fisher 1997). In
response to this habitat loss, the state’s salmon and steelhead populations have dwindled to only
35-40% and 20%, respectively, of their historic numbers (Anonymous 1982, Fisher 1979)." (DFG
1991 ) Realizing the value of these resources, California, under the Salmon, Steelhead and
Anadromous Fisheries Program Act (1988) requires the DFG to develop a plan and program that
strives to double the current natural production of salmon and steelhead resources. The CVPIA
has a similar mandate.

Because the DFG recognizes the Yuba "as a significant producer of naturally spawned
salmon and steeihead," they are targeting it as a potential location for enhancing naturally
spawning populations. The DFG conducted a three-year study on the fisheries of the Lower ¥oba
River. In their I99l report, they made several remarks that indicate a need to change the
management of Englebright Dam to meet their goals. The following are examples:
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¯ "Habitat for fry and juvenile salmon and steelhead is currently less than optimum. Channel
narrowing and degradation have reduced available habitat for these llfe stages." (DFG 1991 )

,, "Spawning gravel conditions within the Yuba River are generally excellent, ttowever, in the
upstream area no new recruitment of gravel can occur due to the presence of Englebright ~
Dam." (DFG 1991)

Is there a need or desire to restore salmon and steelhead to the upper Yuba watershed?
This issue has been addressed by state and federaI agencies for many decades. The listing

of salmon and steel head populations as endangered indicates without question the urgent need to
protect and restore these populations. Already, there are several efforts by several agencies and
coalitions to protect and enhance them in their current habitat below the dam.

The question for this group then becomes: Is it enough to simply protect the remaining
stocks in their current, limited range? Or, is it necessary for their ultimate survival to expand
current populations and restore access to former habitat? Several State and Federal Agencies are
sponsoring programs to do the latter.

A~a example effoit in salmon and steelhead recevery on the Yuba is the CALFED Draft
Ecosystem Restoration Program Plan, which specifically targets the Yuba river system for.
protection and enhancement of anadromous fish populations. Listed Programmatic Actions
Include purchasing streambank conservation easements, improving screening of diversion points,
and "Develop a cooperative program to improve anadromous fish survival in the Yuba River by
removing dams or constructing fish ladders, providing passage flows, keeping channels open,
eliminating predator habitat at instream structures, and constructing improved fish bypasses at
diversions.’" (ERPP, vol. II, pg 253) Also to "Facilitate passage of spawning adult salmoaids in
the Yuba River by maintaining appropriate flows through the fish ladders or modifying the fish
ladders at diversion dams." (ERPP, vol. II, pg 253)

Also listed among ERPP Programmatic Actions is the intention to "Work ~vith
landowners, land management agencies, and hydropower facility operators to increase chinook
salmon and steelhead survival in the Feather, Yuba, and Bear Rivers and the Suvter Basin."
(ERPP, vol. II, pg 254, emphasis added).

Another significant listed actions is to "Increase adult and juvenile anadromous fish
survival in the Yuba River by providing access to 100% of the available habitat below
Englebright Dam." (ERPP, vol. II, pg 253) This would require modification of hydropower
releases since they cause a slack water pool for .2 miles between the dam and the first
powerhouse.

What are the potential methods?
There are several potential methods that might be cnnsidered for restoration of habitat or

passage beyond the dam. Each of these would require substantial research to determine
feasibility, desirability, and potential consequences. Options that might be considered are listed
below.

Removing the dam.
¯ Fish ladders (maybe feasible in conjunction with Iowering or otherwise modifying the dam)
¯ Operation of a "dry dam" at the Narrows site, (reservoir is empty and river flows freely past

dam except during flood events)
¯ Others?

What is the process to achieve mutual restoration goals?
If it was agreed upon that there exists a reasonable interest in pursuing anadromous fish

restoration above Englebright Dam, what would the next steps be? Some possible options are
listed below.
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¯ Form a group to dire~t and ¢oordin~ efforts to research options and their potcntlal costs and
benefits.

¯ Pursue funding for research and organization efforts.
¯ Call m~tlngs with more representatives t~om a broader rang~ of the stakeholders not

r~resented h~rg to discuss the basic questions and get a broader pgrsp~ive oo the need or
desirability for restoration efforts.

The South Yuba River Citizens League
SYRCL’s mission is to protect and restore the Yuba River and the related ecosystem.

SYRCL will continue to research the Englebright and Dagnerre Point Dams for possible
decommissioning or alteratior~ and will continue to build public support for this important
mission. We believe that ffthe public is satisfied that an adequate flood control program is put
into place for the con’nnuuities of Yuba City and Marysville, and that removal or alteration of
th¢se dams will uot add to the risk of flood daraage, there will b~ strong publi~ support for
changed maangement through relicensing.

It is very exciting to suddenly be in an era when people can talk rationally about the
possibility of removing harmful dams that provido little benefit without being written off as
extremists. In this atmosphere, a situation like the one on the Yuba, where a dam seen by many as
useless is blocking one of the states last good saLmon runs, dam removal actanlly~as a chance.
Tkis chanc¢ is dependant on coordinatcd efforts of all stakeholders who share the sam~ visiou of
a restored Yuba Pdver, a river once again producing abundant and healthy salmon stocks.

SYRCL is looking forward to working with all of the involved agencies, public interest
groups, and other local stakeholders in our efforts to protect and restore the Yuba River and to
provide for public access and enjoyment of this vital and inspiring public resource.

For more information contact:.                         ,
Cawiona Black, Direotur, Yuba River Protection and Restoration Campaign (916) 372-0686
The South Yuba River Citizens League (530) 265-5961

References
(Ebasco, 4-4) "Lin’dted Reconnaissance Flood P~oje~t Study of Yuba River Basin" Ebas~o
Services, Incorporated / Yuba County Water Agency May 1989

(1977 COE, pg 48) "Dm~ Feasibilily Reports and Appendixes, Yuba River Basin, California" US
Army Corps of Engineers October 1997" Environmental impact Report"

"Lower Yuba River Fisheries Management Plan" California Deparlmenl of Fish and Game
February 1991                                                          ,~

"Yuba River Basin Inv~tigstion, California, Reconnaissance Report" Army Corps ~)f Engineers
March 1990
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River runs free
The dam’s removal will benefit fish
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Taking Down Bad Dams
by Patrick McCully

D
ams do not live forever. A dead orgTOUpS have used this spate of expiring li- Many old dams in the US have simply
dying dam may have silted up, censes re urge FERC to institute a compre- been abandoned by their owners. Accordin,c
stopped producing electricity, or hensive dam decommissioning policy, The to the Michigan Department of Natural
become increasingly unsafe, at Washington, DC-based Hydropower Reformsources (MDNR), several abandoned small

which ]5DiEt it may be a candidate for de- Coalition believes that new L~censes should dams have Oeen washed out during storms
commissioning or removal. Not all dams only be given on the condition that owners in recent yea~. "These failures." says the
slated for removal are targeted for safety tea-pay into specfai decommissioning funds dur.MDNR, ~have c~used extreme erosion, ~xce~
sons, however: another maiox reason ing the lifetime of their projects, just as nu.sire sediment deposition and destruction of
prompting river activists to call for the re- clear power plant operators in the US have aquatic habitat accompanied by the loss of
moval ot dams is the decimation of fisheries,to put money aside to pay theh" inevitable the fisherie_s." .Michigan taxpayers, through

Although dams have been found unsafe decommissioning costs. Despite strong op- the MDNR, have had to pay for removing
or destmctlve of fish habitat in many parts posit~on from the hydropower lobby, several "rem’ed" hydroelec~:fic projects, whii,
of the world, virtually no large dams have FERC announced in [ate 1994 that it has an-their forme2 owner~ have suffered no finan-
yet been removed, The engineering of damthonry to order owners of the more than cial liabiIit~es.
removal is still young and untried, and the 1,800 dams under its jurisdiction to decom-
cost of dam-removal is stall ignored when mission dams which fail to win new licenses,Fish-Killing Dams
construction costs are estimated and projectsalthough it has not yet conceded the con- One of the largest dams to be removed m
budgeted. How exactly to dismantle a very lition’s cali for it to require payments into the US to date Ls the 19-meter (62-foot)
large dam, what to do with the sediment decommissioning fimd~. Grangevflle Dam on Idaho’s Clearwater
clogging the rese~oir behind it, and how River, which was dynamited in 1963 to re-
much such an operation would cost are all Old Dams store salmon runs.
largely unknowns. Removing a hydrodam Safety is the most common reason for damThis dam and
could cost even more than building one, es-removals. Dams age at different rates and inhundreds ~ke it
pecially where reservoir sediments contain different ways, depending on a variety of cir.have decimated
heavy, metals and other toxic contanxfuants,cumstances. Some dams may remain mffe forproductive ~her-

Bu~ momentum is building to remove a thousand years, while others may stm-t toies in the westeatn
more zhLms, and to find the best ways to takecrack and leak after less than a decade, states in ~ ten-
them down and restore the rivers they ira- Around the world, some 5,O00 large damstury. The Pacific
pounded. Dam decommissioning campaigns(defined by the industry as being at least 15Northwest has
can now be found in many parts of the meters high) are now more than SO years been part~culasly
v~o~ld, some of which target large alarm (seeold, and the number and size of the dams hard-hit, in the
page 10). Currently, the United States - withreaching their half century, is rapidly inc~eas-huge Columbia
some 74,000 dams, most of which are rela-rag. The average age of dams Ln the US is ~iver Basra - which cover~ an area larger
lively small - has perhaps the most active now around 40 years. Between 1977 and than France - the annual run of adult
dam-removal movement. Grassrouts groupsI982 the Army Corps of Engineers inspectedsalmon and steelhead t~out is estimated to
around the country have launched cam- 8,800 non-fede~’al dams in the US, most ofhave averaged between 10 and 16 million
paigns to dismantle dams in their ~omrnuni-them privately-owned, which Lt classified a~fi~h before non-native settler~ amved in the
ties, and hundreds o~ smal~- and medium- ~high-hazard" - where a failure could cause19th century. Today, after decades of decline
sized dams have already come down (see significant loss of life. One-third of the~e due overwhelmingly to the 130 or so dams
story, opposite page). A_n_othermg~of 3 dams were considered "unsafe," primarily in the basin, oray some 1.5 million salmon
progress is that the American Society of CivilI because of inadequate spillway capacity. A and steeLhead enter the Columbia each year,
Engineer} just _published teci-mYc~l~nes I’ 1994 survey showed at least 1,800 non-fed-and around three quarters of these are
for dam-~movai ~ ~ fi~st~rt2~nt fi~ ~ eral dams were st~d.l unsafe. The situation ishatcher]-rear~:i ~h. The National Marine
that the dam-building indus~zy is begtrming \ similar for federal damS: in 1987 one.fifth ofFisheries Set’rice estimated the cost of
to take this issue seriously .... .1 BuRec’s 275 dams were classified as unsafe,salmon fish~’y losses due to dams in the

Dam decommissioning is defined as any-as were one-third of the SS4 dams operatedlumbia Basra to be $6.5 billion for the period
thkng from merely stopping electricity gen- by the Cor~s of vanginoers. 19~0 g0 ~-1one. .
oration to the expensive and challenging op- An Ontario Hydro study of data from soy- While most adult sah-non swummLng up-
eratian o~ totally removing a dam and emi hundred North American dams shows stream can negotiate thet~ way up fish lad-
restoring the river to its pro-dam state. De- that on average hydrodam operating costs ders, the slack water of reservoirs provides a
commissioning has in recent years been rise dramaticaily after around ZS-3S year’s oJmuch more formidable barrier to their off-
forced onto the agenda of an unwilling hy- operation due to the increasing need for re-spring. The downstream migration of juve-
d~opower industxy in the US. Mo~e chart SO0pairs. When the cost of maintaining an oldnile salmon (smeLts} can be fatally delayed
of the S0-year licenses given by the US Fed-dam exceed~ the receipLs from power sales,by the t£me needed to drift and swim
era] Energy Regulatory Commission (FF,2,C)its ot~me~s must decide either to ~vest in re-through multiple rese_weits - if the smdlts
to private hydrodam operators are expiring habilitating the dam or, if the cost of repairsdo not reach the sea vvithth around 1S days
between 1989 and 2004 (see box, oppositewould be prohibitive, to disconnect the damafter spawning they may lose their dovrn-
page). A coalition of river conservation from the grid and cease producing power, continued on p~ge 14
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;)ecommisslonlu9 continued from page 8 ,
;’~eam swimming behavior and ~eir abili~~ p¢~emiW" in ~e rem~bly apd~ the 11.5 raison ~bic me~e~ of ~ent
:o ch~ge ~om a ~hwater to saIwater en-named I ~5 Trea~ ot Point No Point, Powerwhich h~ hu~t up beh~d ~ ~ ~at~
~ronment. Dung ye~ of low flows, smo/ts~om the ~o d~s (now ~{~ ~e borde~to cos~ $I 1~ ~n an~ t~e up to 20 yea~.
~m ~e upper Snake ~ver, the Columbia’sof O[~pic Na~onaI Park) is devoted en- ~e d~s would be ~ken do~ ~er ~e
m~n ~bu~, c~ now t~e up to ~9 daysfire~y to suppl~ng a pulp and paper mill. ~ver had b~n ~ve~d a~und ~em. Re-

:o ~ to ~e sea, com~ ~ less ~anSince ~e Glints Canyon Dam ~RC ~censemo~ng the s~ment would ~ ~e bisect
:~ days bdore ~e ~ms were built, came up for r~ewal in ~e late 1970s, ~eproblem and ~ p[~a~ to ~ done ~th a

Lo~er Elwha S’~alMm and en~onmentai-combina~on of ~ng, a~o~g ~e
Restorin~ the Elwha tsu ha~ ~en ~ng to get the dams re- newly ~ee-~o~g flv~ to w~h ~e se~-
~e best-~o~ dam decommission~g con-moved. In 1992 their long campai~ startedmen~ do~s~eam, and stabi~g wi~ veg-
~over~ su~ounds a pair of dams that haveto bear ~it when Confess di~ed ~e In-eta~on the sedimen~ ~igher up the flyer
fl~mat~ fi~he~es on ~e Eiwha ~ver in te~or Depa~ent to detail the best p[a~ forban~. Remo~ng ~ ~wha da~ enjoys

Washin~on state. Built m ~he 19~0s and "full ~estota~o~ o~ the Ei~ha ~ver ~osys- cio~-pa~ support in ~e nation’s capitol,
Z0s m~ a comb~ instailed capa~W of ~9tern anti the naive a~adromous ~shenes." but has powe~l opponen~ ~at have ~en
megawa~, ~e dams all but wiped out the~e Inteflor Depa~ent concluded ~at able to delay ~n~ng for ~e pro~e~. How-
nver’s once-~ch ~ns of ~t~lhead ~out andonly remo~ng the dams could ~Ily restoreever, ~e is [eg~l im~ to ~ke a~on: an
salmon, fishe~es to which the Elwha the ecosy*tem, A~ of Con~s in 1992 ~rder~ ~e restora-
S’~ailam T~be had been ~aranteed dgh~ Remomng bo~ d~ and dealing ~ ~on ot ~e flyer’s ~sh ~toc~. ¯

Page 14 World Rivers Review August 1997
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Let A River Run Through It
Dave Wegner is a ecological scientist specializing in the restoration of river systems i~

the West and throughout the world. He has lived in t~ze shadow of the Glen Cam/on

Dam for 14 yeats, studying the dam~s effects on the downstream ecosystem for the

Bureau of Reclamation. His work on last year’s exper~rnental flood release from the
dam taught him there is much good to be gained ~rom appropriate dam management

- but also that such experiments are iust a drop in the bucket for the restoration of se-

riously impacted riverine ecosystems. He is now involved in a new effort to drain the

dam:s reservoir and restore the Colorado River and iS canyons to their former glory.

Here Wegner writes passionately about why this river, why now.

An Effort to Restore the Colorado River and Glen Canyon Gathers 5tearr

T
he developed Colorado River ,h.a- quality changed the character of the water mands - that additional innovatnve ap-

numerous irrigation siphons. Th~ and modified Over, much like a human edge of the ecosystem improved. The EIS
infrastmCture has helped the Southwest be-whose flow of blood ~rom the heart is re- established an Adaptwe Management pro-
come one of the fastest growing areas of thesmcted. In June t980, 17 years after storagegram to integrate new findings about the

of more than 4,000 people a month. Manytop of the dam and the reservoir was flail, the dam. Secondly, the native fish and bird

wasteful lriestyles more appropriate to the ~ive a great ~umph had been achieved. Tonot taken quicldy, their flamre survival may
wetter climates of the east coast or south. ~e fish, birds and Native .4~edcans who be in peril. Lastly, the political ~nds have

The price ~or suCh development has beenlived w~th the river, it was a dark day. shifted. California, Nevada and Arizona are
steep¯ Today a disjointed, fragmented Cold- Dams have lknJ.ted life spans, both struc-now searching for additional water sources
rude River system, which bears little resem-agally and economically. When a dam hasand new ways to manage the river that bal-
blance to the historic river, supports more Ilved it~ useful physicaa and economic lye, ances ~e needs of t.he ecosystem with the
housedoat~, jet skis and ski boats than it become an ecologkal burden or completedneed for water for human uses.
does narive fish species, hrtific~ally created its original objective, it is rime to make re,to. This shift provides a vdndow of opportu-

.~nerican artifacts and with them the cul- commissioning of the dram. Today ~ve are atthe Colorado River, one that seriously looks
rural heritage of ~e ancient peoples who that point with Glen Canyon Dam. at alternative approaches to protect the envi
lived along the Colorado River and respected Last October a symposmm was held in ronment and restore lost ecosystem processes
it for the llge it provided. The changes to theUtah to raise these issues m a public fomm.
ecosystem have meant lost riparian eon~, At the meeting, David Brewer, fnrmer e_’~ecu-Unprecedented Re,rotation
increased water quality problems, and a tire director of the Siena Club, and represen-The Glen Canyon effort will be the largest
crippled Colorado ~ver delta ~hose fisherie~tat~ves of the Glen Canyon Institute chal- restoration proiect ever unde~aken in the
have been devastated by the river’s dimm- Ienged the audience to ~upport a move to world. It will be a slow process - it could
tshed flow and reduced sediment load. drain Lake Powell. The re~ponse from thetake more than ten years to drain the reset-

1,600 people in attendance was resound- volt, and years more for sensitive ecosystem
Rivers of Life ingly positive. Next came a national resolu- components to reach a natural balance. It is
Rivers have been cradbles of evolution, ~erien from the Sienra Club to support the el- intended that the dam itselt will remain in-
pathways of colonization and sources of in- fort. The "Drain Lake Powell" campaign wastact as an icon to the past, with the river
spifatn.on. Rive~ are conrinually balancing Iaunched- a movement born not out of flowLng fieel~ around it.
themselves in a symphony of movement spite but out of a sense of purpose and hope After the initial draining, water and sedi.
that results in a complex and dynamic eqin-that we as a society could take a step forwardment would be seasorially transported
Ubdum supporting a natural web of if~e. A~ and re-evaluate our past actions to determinearound the dam to replenish the Grand
the Colorado River evolved ever the last 20if we a~e on the tight uack for the future. Canyon’s ecosystem. Sediment deposit~ in
million gem, SO, too, did a unique assem- the upper end of Lake Powell would slowly
blage of native fish, plant~ and cultures. ButThe Time i~ Ripe slump down to river level and onward to th~
when the gates of the 216.meter Glen Can.So why now? We are at a critical c~ossroadsSea of Cortez where they will replehish
yon Dam closed in March 1963, the wate~with the Colorado River and Glen {Canyon dm,rnst~eam ecosystems. Restoration on thi~
of Lake Powell quicldy began to fill the can-Dana. First, the precedent-setting Environ- magnitude has not been attempted before.
yons and transform the nvehne on’alton- mental Impact Statement on the operationsThe scientific knowledge gained from ~atn-
mont. Greatly reduced water movement, on-of Glen Canyon Dam was completed in ing Lake Powell would be applied to other
trapment of sediments, and modified w~ter1995. That EIS sets the stage - in fact de- continued on opposite pac.
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Loire Dams to be Dismantled for Salmon
by Marie Arnould

B
efore the dams were built, beforeham salmon populations. The goverrtmentabout 2,800 cubic feet per second (80 cubic
the onslaught of industrial poilu- reacted in 1994, by canceling the large.~t meterstsec.) occurs, which will w~h out the
t~on, before overfiahing took it~ planned dam (Sene de la Fare), postpomngaccumulated silt in the reservoir and mini.
toll, approximately 100,000 Aflan-another, reducing the size of a third and de-mize damage on the ecosystem downstream.

nc salmon would make the annum journeyvising a program to save the remaining Eve .rything is oow ready for this precedent-
to their sl~awning grounds in the headwaterssalmon of the Loire basin. The fourth dam,setting operation, which will be technically
of France’s Loire River and it3 tributaries. Af-although still officially on the books, may challenging even though the reservoir is
ter traveting an amazang 4,000 miles fromdie from lack of ~unds. relatively small and the sediments not too
Greenland in the North Atlantic ocean, they Perhaps the most amazing part of the polluted. It is expected to be finished in
woutd swim upriver to spawn in the river’s program (and a first for France) is that two 1998 and cost USS60,000.
clear waters, dams will be destroyed in an effo~ to reslore In spite uf the importance to salmon

In !996, ordy 6? salmon were counted onsalmon habitat: the 5aint-EtienneKlu-Viganpopulations of removing the Maisons-
the upper Allies River, the sole tributary in on the Upper Allies and the Maisons-RougesRouges Dam, political opposition on the lo-
the Loire basin where salmon still serum toon the Vienne River. Both are operated by eal level has slowed the process. However.
spawn. As with the Colombia River in the Elec~cit~ de France, the French state-ownedthe new French government seems intent on
United States, dams were the main cause forelectr~city utility,. Located near the sottrces ofquicldy scheduling a timetable for taking
the spectacular drop in the salmon popula-the Allies River, Saint-Etienne-du-Vigan stet-down this 15-fo~t-high hydroelectric dam
tion. Young smolts swimming downstream illzed 70 acres of the basin’s best salmon which destroy~ the Vierme river basin’s en-
id the ocean get lost in the slack waters of spawning grounds. Before this 44-foot-high tire 1,900 acres of spawr~ng grounds.
the reservoirs or chopped up in turbines or dam was built, the surrounding villages pro- Other measures are planned for saving
pumps: adults swimming upstream are foiledduced approximately 10 tons of salmon perthe Loire basin’s salmon, including construe-
by dam walls or inadequate fish ladders. Nu-year, which contributed heavily to the local tion of a hatcher?- on the Upper Allier, sus-
merous dams in the Loire basin have de- economy. The dam produced just 35 mega-pension of all fishing and e~mination of
srroyed habitat and blocked the fish from watts per year, a tiny frac’non of the nation’sother obstacles to salmon migration. The
their spawning grounds, electrical output, goal of the program is to have 6,000 adults

Atlantic salmon have complefely disap- Preliminary studies have found that the return to the Loire estuary th 10 years. But
poured from all large rivers on the Europeanreservoir can be emptied when a flood of the dream of the groups trr’ing to save the
Atlantic coast: the Rhine, the Thames, Loke satmon is to have tim magngi-
the Elbe, and others. This makes the cent fish come back on the Upper
tiny Loire stock a precious genetic Loire. To fulfill this dream, two large
pool for rein~’oducing salmon in dams would have to be dismantled:
other European rivers. The Loire ~ Vlllerest and Grangent, both about
salmon are also a potent symbol of the

~

200 feet high. And that’s quite art-
"last wild rives in Europe." Their other kettle of fish] ¯
plight helped spur the "Loire Vivante"
campaign, which arose to stop con. The autos is ~nth European Rivers Net-
stmction of four new dams in the work. For more information, visit the
Loire basin and defend the last rein- group’s web site: vc~cw.fivemet.org.

Glen Canyon continued
dam.Lmpacted rivers around the world, and environmental issues will need to be ac- tinue on the path of overallocarion and use

The Glen Canyon Institute is Lmtial~.g acomplished. Funding for this program will of this river for unsustalnabte development,
Citizens Env~onmental Assessment to evalu-come from private citizens and concerned or take a bold and innovative step forward to
ate the effects of drakr’dng Lake Powell by dbinterest groups. We will deal darecrly with restore it to health, it would be a great credit
verting the river around Glen Canyon Dam.the issues of concern in the preparation andto our civilization to return the Colorado
The obje~ve is to take the finished proposalpublic review of the Citizens EnvironmentalRiver to Glen Canyon. ¯
to Congress and the Dep~ent of the Irate-Assessment on draining Lake Powell. An op-
nor. Once the data on lost water, species andportunity to publicly debate and develop a Dave Wegner i~ vice president of the Glen Can-
cultures are fully documented, the govern- "restoration project of this magnitude pro- yon lnatitute, which was create~ in I995 to la-
ment ~11 be asked to move forward w~th ad-vides the ab|ilty for peopte to worl¢ coopera,cilitate the disc~tssion and study of the remm of
ministra~ve action for the draining of Lake ~vely towards the future, the Colorado River to Glen Can>on through tl~
Powell. The American people will have an Rivers follow their chosen paths with for-draining o~Lake PowelL For more inforrnation,
opportunity to voice their opinions on this t~tude but are forever adapting to the envi- call the institute at (801) 322-0064 or visit its
issue, ronment that defines them. Throughout websit#: ww~.glencanyon.org. WegnerFre)d-

There are many hurdles that need to be inistory, rivers have carved canyons, revel- ousiy wrote about the Glen Canyon Dam’s ara.
negotiated to make the restoralion of Glenoped and maintained fertile floodplains, ere-tidal flood experiment in the luly 1996 issue of
Canyon come tree. Detailed analyses of theated deltas - and supported life. Today in theWRR. That article can be found on IRN’s web
hydrology., economics, recreation, cultural United States, we must decide if we will con-site: www.im.org.
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Deconstructing Dams

~1
n early Aptil, the US Army Corps of Engineers - one of the countr~Vs ’coco major
dam building agencies o quietly issued a request to dvil engineering firms for a
construc~d.on bid. Unlike hundreds of other bid requests it had sent out over the
past 60 yeats, most oi which signaled the start of another dam and the destruc-

Uon of another river, this one represented a turning point for the agency and new hope for ........- ’ :,’~ :~, ..... o~.-
rivers around the country. The proiect being bid was the ¢onsttuc~don of a "fish passage cur-Design/Production: ,Mren Gladman
ndor" - essentially, a free-flowing dyer through the middle of the partially compIete Elk , Pant: West.Coast P.riritcen~’~’~

Construe-don of the 2S-meter-high Elk Creek Dam had been stopped in ~.967 by a vigor-" - -., qnternatio~nal Rivers Network:-.ous campaign led by the Oregon Natural Resources Council. At the time it was stopped, the .....
ctam was already 40 percent ~ompiete and $100 millio~ had been sper~t. Not content with" fLxetutive Director:. ..
merely stoppi~.g the dam ONRC next initiated the campaign to remove the EIk Creek Dam,Owen Lammers    ’
followed in t994 by its "damnable darer’ campaign to remove 12 e_vlsting dams from the by-"""
ers of Oregon. Staff: ¯ -

Across the US in the ]ast few years, amivtst groups like ONRC and many others ha~e gut-Aleta Brown ¯

ten bolder and bolder with campaigns urging the removal of ever-tatget dams. They argue5elrn~
that nvers should not remain constrained by obsolete river engineering works, most of
which were planned in ignorance and deception many years ago and require massive contin-
ued public subsidies. California, for example, last year approved $1 billion to be spent on
habitat restoration over the next decade to attempt to remedy some of the ecologic impacts
of the state’s aging reservoir system.

Within the past year, activists have started t~ organize to allow the Colorado River to run
through the massive Glen Canyon Dam (see page 10), and have waged campaigns to remove
the Elwha. Savage Rapids and Snake River dams. Whereas only five years ago such initiatives
would have been dismissed as hopelessly impractical, public a~mdes appear to be changing
as the true costs of dammed rivers become apparent.

It seems that people are now starting to better understand the value and complex.tty of
our river systems and how they are disrupted by the continued presence and operat~n of a
dam and its reservoir. At IRN we have noticed a subtle change in the way iournalists ask us
questions. Before, it was always "Why are you against this dam?" Now we are asked, "Would
you support this darn being decommissioned?"

It is no big surprise that iust like the uuciear-power lobby, the dam l~uilders like to act as
~f there is no tomorrow, taking the profits and glory now, and leaving it to future genera-
tions to pay the bills. In its 70-year history, the International Commissior~ on Large Dams -
the maior industry, professional organization - has yet to offer dam decommissioning as a
topic at one of its intemataonal cor~erences.

Yet the decommizsioning of large dams is inevitable - it i~ only a question of when.
Whether decommissioning is due to inevitable aging processes such as rosen,nit siltanon or
concrete deterioratSon, or whether it is done to restore a river, the fact remains that we will
be shooting in the dark when it comes to taking down the big ones. The best way to engi-
neer, manage and pay for such proiects has yet ~o be fully examined by the industry that put
our rivers behind walls in the firat place. These questions are already facing us, with the silt-
ing up of 30-year.old dams like Tarbela on the Indus River or 5anmertzda on China’s Yellow
River. To date, the industry response has been predictable: build another dam to solve the
problems of the first. Examples of such proiects ate the planned construction of the Kalabagh
Dam on Pakistan’s Indus River and China’s Xiaolangdi Dam, proiects which pass the buck to
future generations.

There is another way. inztead of accep’dng the inevitabili£y of large dams being built or
the permanence of their presence, it is possible to start planning now IOr more sophism.cared
!nag-term and sustamalsle rive~ management. The starting point of such planning would be
to ~airly and dally compare the economic, social and ecologic costs and benefits oi: managing
a river ~ a more natural way, one which meets the need~ o~ the larger community, with the
costs over time of building, maintaining, repairing and replacing obsolete large dams. These
issues will be the dam fights of the Zlst century.

Philip WiJliams

I --008031
1-008031



US Dam Removals Documented
by Shawn Cantrell

A
new report documenting hundreds removal described in the re~3rt is that of outdated dams, including an unsafe dam in
of darn renaovais across the United Idaho’s Lewiston Dam. The small blast that Colorado’s Rocky Mountain Nanonal Park
States will De released this fall by he}pod bring down the 4S-foot-b.igh hydro- (described in detail in the report). In addl-

Friends of the Earth (FOE). The eIectrtc dam in 1972 prompted Idaho Guyot-lion, numerous state agencies and private
report contains a state-by-state listing of nor Cecil Andros to comment, "for me, thedam owners have removed dams under their
known dam removals, as well as detailed {explosion] is a large one, for it symbolired jurisdiction or control.
case studies of seve_ral completed removals. It.., that the main stem of the Cleanvater There ate mote than 74,000 dams listed
also outlines per~nent issues which should River will always be free of dams "The damin th, e 1993-1994 National Inventory, of
be considered in a derision about whether toremoval improved the lot of migrating Dams, wb.ich includes at1 dams trial are at
remove or retain a dam. The report prosddessaknoo and steelhead, and restored four least 25 feet high or hold more than 50
policy, makers and concerned c~tizens valu- miles of f~ee-flowing river. Today, numerousacre-feet of water, and thousands o~ smaller
able informa~on regarding past dam remov,dam-removal campaigns to restore salmondams on overs and streams around the
als as they consider the ~.mre of dams in runs have sprung up in the Columbia and count~,’. Removal has moved to the fore-
the!r own communities. Snake tiver basins, front in several Over restoration eftorts

The report shows that safety concerns FoE’s research found that dam removal around the country. The Elwha, Glines Can.
have been the most frequent reason cited forhas not been restricted ro a pan-icular .type ofyon, Edwards, Condit, Savage Rapids, and
dam removals in the US. Related to satety is-dam, size of structure, or region of the court-four federal dams on the lower Snake Paver
sues are economic concerns: it is often try. Hydroelectric dams, munidpal water are all under consideration tot removal, pri-
cheaper to remove an aging dam than to th-supply dams, flood conn’ol dams, irrigation matiiy to restore fisheries and avoid ~urther
vest in necessary maintenance and repairs,dams and mining dams b.ave all been re- extinctions o~ dwindling salmon stocks.

One of the many moved. While the majority of the historic re- As the case studies in this report demon-
hazardous-dam-re- morals have Been smaller structures, damsstrate, dam removal is a well-established re-
moral stories de- over 75 feet high have been taken out. The sponse for dealinlg with unsafe, unwanted,
scribed in the new report found information on dam removalsuneconomic or obsolete dams. The decision

~
report is that of in eve~ part of the United States, from Newto remove a dam is not as "radical" an idea
Two-Mile Dam on Me-x~co to Wisconsin to Washington state, as some opponents might imply:, dams have
the Santa Ye River The Federal Energy Regulato~ Coramis- been removed countless times, for a w~de va-
in New Mexico, si0n (FERC) has recently recogmzed that it fiery of reasons, and under many different
demolished in ’ has the authoflty to order the decommis- conditiens. It is important to recognize that
1994. In 1993, a sioning and removal of dams. FERC/aas uti-dams can_not and should not last forever.
crack was furred in tized this new-found authority in the case ofDam removal is a necessary responsibility we
the wall of the 85- the Newport #11 Dam, on the Clyde Rivel inhave to our rivers and watersheds. ¯

foot-high earth.fill water-supply dam. Then aVermont, removed m 1996. Other tederal
new fault line was discovered near its base. agencies such as the National Park 5endce For a cow of O~e report, contact Friends of the
Public opposition to the dam removal was have also taken the lead in the removal of Earth’s No~’nvast o~ce at (206) 633-1661.
great, but the state engineer ordered an
emergency removal once the full extent of
the safety concen’a was realized. Removal
took five weeks, and revealed serious struc-
tural problems caused by leakage through
the crack. The mumdpal water supply is
no~ stored in "o, vo upstream dams, and the
former reservoir ha~ Dee~ revegetated .,,dth
wheat grass. A amatt S-acre pond remains,
providing habitat for ducks and other ani-
mals. The cost for the dam removal (includ-
ing site restoration) was $3.2 million, and
was cuvered by a ~light rate increase for
the 5angre de Ctisto Water Company.

The report also ~ocuments several in-
stances in which environmental restoration
was a maior factor in the decJ.sion to remove
a dam. In a particularly constrained area of
t~e Columbia and Snake rwer basins, a star-
fling 95 percent of iuvenile salmon faEl v~c.
~ to darn turbines or to ~e allen condi-
tions of reservoLm behind eight large ~ederal
d~ns. One example of a habitat-~e.storation

I --008032
1-008032



, Amedcaa Rivers

I --008033
1-008033



Attachment 6:
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Hany IndiViduals and e~enclsa shared their &deas and uu~nbl&shed
ohse~vmtlons, which were Invmluable durin~ the prepar~tlon of thle raport.
T~ese people included ~or~a R~se, Jo~n ~el~om. ~ed He~er, and ~nd~
Wacanabe o~ ~he Cali£o~a Depar~men~ o~ F~sh and G~; ~s ~obley and

znd Stokes Associates; S~eve Cr~r of S.~. Cr~e~ and A~socia~e~; and Pe~ar

M~chael ~baul~, al~ of ~he 3a~r~enco ~oEoELcal Se~lces Field Of Eice. and
from Ha~ Dro~ and Jsr~ ~lg ~le of the Nor~he~ Central Valley Flshe~
Resourcm Office. J~r~

studlee. Bob H~i~ton of ~he Boise offl e of U.S.  ur au of R~cl~a~ion
and Dan Shephard o~ ~ho Gran~’~ Pa~ Ir~i~a~ion District shared ~as from

5aloechl of California Spor~aflah[o~ Procectlon
Sou~h Yuba CtClzen’s ~a~ue, a~ ~a~ter ~ok provided ch~r o~e~a~ions of
the lower Yuba River, as wsl~ as ~hslr concer~ for ins natural resources.
Randy Bro~. S~e~en Schoe~erg. Gary Taylor and Dou~ ~einrich ~enerously
providsd needed co~enuS on sarller
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last large and na~ursily-re~roduaing {wlthou~ h&tehary supplementation) fall-

system. Fisheries on the lower Y~bs ~Ive~-ofrom ~nglebright Dam to £~a

near the DaKue~re Poln~ debris dam, and prowlde opportunities to restore
populatlons of anadr~mous ~Ishee. These probl~ms ~nclude: (£) the dam as sn

sa~mon~ds ~oing d~wnetrcam ~ast the dam, including losses In~o ir~Iga~lcn
dl.erelons aesoelered with the da~; and (3) lessee Of Juvenile and

A acepw~se ~es~oEa~[on sahedu~e ~e ~roposed. The rea~oration schedule

have been ident~£ied:

oocurrLnK Ln the rivs~, especially when adult eel=enid= are migrating
¯ replace axis~tn& fish screens with s~rucuures placed within ~ha river
channel, and whlch lncorpor¯Ue ~eatursa to minimize Juvenile lessee ~o
predation, entrapment, a~d physical injury

¯ e~ance spa~uln~ and rearing habitat. Including placing appropriate gravel
below ~ngleSrlght ~am tO compensate for blookJga of gravel recruitment.

The Fish ~ud Wlldl~Ze Se~lce st=ongly raco~nds ~ha~ the ~orps o£ En~ineers
remove Os~usrre Point Da~, beoa-~e this ¯orion above all will, t~ly res~o~

wtldllf¯ which rely on the river. Removing the daavould provl~ ¯
=a~nrena~ce-~res, ~d la~in~ solution to ~ny problems aa=o~a~ed vi~h

should be conducted to lden~y which 0~er long-term restoration ~asu~e~

Fl~lly, the Yuba River presents an oppoK~icy ~or private and
agencies ~o a~ cooperatively for the bene£~ of ~he river’=

4
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IN~RODUCTION

between EnglebriSht Dam and the Yuba’s :onflu~nce wi~h the Feather River
(FLEers I}. The ~tud~ was req=~ed ~y the U.S. Army Cor~s of
(Corps). as a par= of =he Yuha River Basin Investigation feasibility etudla~.

i.e.. s~If-main~ain~n~ w~hou~ the ~resen~e of a hatchery on ~h~ ~iver.

CDFG ~991; U5~5 1993: COt 1990: S~CB Iggl; ~nd ~ources ~ted
Previous biological re~ort~ on the Yuba River include studte~ of
o£ Ha~sv~lle D~ and o~her proposed £1ood-¢o~trol messures (USES [990, Ig93:

Coldflelds and ~hs ~ou~h Yuba-~rophy dlve~slo~ (smith 1990), and a repor~ on
~he effec~ of hydraulic minin~ debrie and debris d~ on fi~herie~ (S~ner
~$good 193g). ~allfornia D~par~menc of Fish and G~a (CDFC) has prepared
f!she~ex mana~meng plan for ~he lower Yuha (C~FG 1991), and has also
conducted sho~ s~ud£~s o£ fish los~as a~ dive=slons (Hall 1979; Kano 19~7;
Konnoff 1988): ~DF~ also conducts a~uai =~n~usa~ o£ fall.run of ~hlno~k
salmon. RCE (1993) and th. Corps (1990) describe ~he hydrolo~ and
geomorpholo~y o£ the l~w~r Y~a River. ca?at[ally wi~h re~pe~ to flood

~e Yubs River support~ ~ diverse fish co~nity, with 28 species of ~es£den~
and anadromous fish rapor=ed from the river (CDFG 19el). ~r~
species attrac~ ~he mos~ attention beeauzs they ~upport substantial

¯ ~Imated n~ber of fall-~ salmon retui~in~ ~o sga~ in the Yuha
about 12,100 fish betw~,n ~he years 1969 and 1989 (range: 3.800-39,~; s,d,:

6,~45). A second salmon~d, seeelhaad t~ou~, Is lsaa n~erous, but
recreational fishery; because s~eeihead Juveniles spen~ ~ o~ ~rs yeazs
river before migrating ~o sea, they ar~ sensitive ~o s~er water
and £1ows. ~e third anadromo~ species Is ~arlcan shad, as Introduced
~por~s fish whom, n~berz ~n ~he Yuba hav~ declined recently. Spzing-~n
chinook salmon also occuI In ~ha Yuba, bu~ i~ Is no~ kno~ whether the
population is self-susgaining, or ~s maintained by ~tr~y~ from a hatchery on
~he nearby Feathe~ River. Som~ spring.run fish produced a~ ~he Feether River

many blolo~IstS and ~o ~he flshi~ industry, with perhaps aS few aS 1,0OO or

~go wild ad~L~s retuzn go ~he Sacramento system annually. Spring-run chinook,salmon are no~ pro~ected under the Endangered Species Act a~ ~hm presen~
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This study focu~os on fi~hst[e~ problems st and near Daguerro (or Deguerra)
Point Dam in the lower Yuba River. A number of s£gn[fieant challenges to Yuba

decreased ~Iows; rapid or ~hort-[erm v=rlation in st~ea~ flow, which a~rands

end EleotrLc (PG&E) sod she Yuba Councy Wa~er A~ency (YCWA). Flow
requl~esan~s ore cri~leal for fLsh amd other biota, ~nd are the ~opic of an

~e Yuba River ~ra£ns about ~,340 sq~re m~les of the western s~o~, of ths :
Sierra ~eva~a. ~e fouzth largest o£ the Sacr~ento River’s tribuearies, i~

~ast area o~ dredge ponds and piles¯ ~e river has an Intermittent fringe of
rlplrlan vegetation domins~ed hy cottonwoods (Populus fre~nr~l), willows
(~al]x sp~.), alders (glnus sp.. syc~or~ (Fla:~us rac.~sa), bilckberri~

rolllng hllls covered wlth grasslands and open scsnds of oa~ (~r~u~ spp.)
and gray p[ne~ (Pious ~ablnL~a) (USES 1993: CDFG 1991: C0E i~90; RCE 1993).

~e Yuba River ~i been altered by h~ans repeatedly durfng recent h£sto~
(s~a~ized In Appendix S). ~zlnclpal ac~ivltles have Included: (l) hydraul~
mln~ng and dredgo mining for gold (S~ner and Osgood 1939): (b) construction
o~ d~ with aisle{acid flow regulation and barriers ~o f~sh movements: (c)

(d) fl~w regulaglon for hydEoelec~ri~ generation.

built ~n ~@0~-~906 by ~he Cal~fo~la Dehrls C~Is~fon to �on~a~nhydraulie
mining debris; ~his debris ~rea~ed flooding, ~avfga~ional, and other problems
from Ch~ Yuba R~vsr do~traam ~o San Francisco ~ay. ~e dam filled with

(generally less than 15 fee~) pool exte~ing ~bou~ 200 ~o 300 ~sat upstream �£
~he d~. and covering abou~ 3 ~o 4 acres a~ flows of abou~ 1,000 cubic fee= o~
wa~er par second (cfs). ~ dam ee~e~ no flood control purpose (Opera~ion
and ~ai~enance Kanua!, Da~ue~re ~olnc ~, Army Corps 0£ Engineers).

~e dam eonsiscs of a concrete ogee spillway, with sloping :oncze~e apron and
vertical concrete =raining walls perpendicular to =he dam on each bank. ~e

do~stre~ side o~ ~he d~: the spillway section itself is 5~5 feet long. ~e
dam is bardecad by �oncrete abutments an~ earth-fill non-over~low sections.
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landward side of the concrete =ralnLng walls; the dsm hss a history of
¯ .periods wlrh insdsqusre or no fish Ladders (Appendix B). Three Water

diversion facilities are at or near Dagusrre P~lnc D~, supplying wecsr £or

waters is complex, s~d is administered by ~he YC~A, an ~abrells a~ncy serving
many water users. Herein. dtverslons will be re~errsd ~o by ~bs n~es

¯ ~allw~d-Cord~ canal diverts wa~e~ ar the upstream ~urfaca of ~, on
north bank. A maxim~ o£ ~bou~ 650 cf~ are dlver~ed durln~ the

f~sh screen durln~ the perio~ when uhe ~ber o£ fa11-~n chinook J~ven~les
m~rarln~ do~s~re~ Is ~ a peak. ~e fish screen Is loca~ed ~n =h~

¯ S~h Tuba-BE~hy sys~e~ dlverE~ water through an excavated chan~l
~h~ yuba’s sounh bank abou~ 1,000 feeu up~cre~ o~ Da~uerra Poln~
Diver~s~ water infil~a~e~ ~hrough s poEous dike (gab~on) desiEned

fllle~ with rocks, ~e diverted wa=er then flow~ by ~ravi=y =brooch
~ranspor~ system ~ich uses excavated canals and pre-exis~In~ ~old-dred~

percent b~ass ~low has no~ always been ~e= (Sm~h 1990). A maxlm~ of
¯ bou£ 350 of, has hewn d~verced into the South Yuba-Brophy system in

currently has no £unc~Lonal ~Ish screen. ~ ac~emp~ ro screen ~he diversion
with a smell rock &ablon ueir was Ineffecclve, and diver~£o~ now b~ass

A las~ hydraulic s~turs of ~o~e is a dewaterf~E channel duE ~o lower the

.collects subsurface and 8u=facs flows, and empties ~hem into ~he Yuba River
a poluc aSou~ 7,5~0 fee~ do~stre~ of t~ d~. Flows enter the Y~ba’v~a
channel year-round, ~angin~ from abou~ 45 to 150 �~s a~ lower ri~e=
(i.e.. less than 1,000 e~s ar Marysville), to i00 to ~00 c~s a~ high river
levels (i.e., ~a~er than 2,000 c~s a= Ha~s~illa) (Sm£t~ 1990). ~e lower

Brophy system; this is because of h>draulic connectfO~ be~een ~e va~er

subsequent y~ars. ~ velocity, flow vol~e, ~nd location of~he channel’s
ouCfall combine =o create an a=crac~lun :0 salmon. A scree~ns~al~sd

evidenced by adul~ salmon oSse~ed In the ~old£i~Id~ in 1992 and 1993.

I --008040
1-008040



Th~ followi~ diJcusslen ~ be~d on ~he ~es~ available info~a~lou,’which
many ca~es is casual o~eerVa~ion and Eeneral Impresslo~. RIEorous field

~ncl~n~ ~roble~ adul~ fish may have In loca~ng and ~scendln~ l~dders;
¯ conce~r~lon~ o~ predators, resulcin~ In h~ lo=ses u~ ~uveni~e
salmon~de: Slcr~en~o sq~a~f~sh (~cychocheIIu~ ~r~dls) a~i the ma~n

concentration are pools above and below uhe d~, and diversion

HaLl~ood-Cord~ d~ve~slon ~en the s�reen Is no~ operating. Rone o~ the

currently reco~ended by che s~at¢ of Cailf~la (CDFG 1991; Appen~Ix
¯ poa~h~nE o£ aaulu salmon a~ ~lsh lad6ers and In victni:y of dam;
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l’hre~ sddi~Ional concerns pertain ro ~h~ entire ~uw~ Yu~
¯ ~ub-opcimal qusl~ty of spawning ~tavsl hablta~ for selmonlds, particularly

bri~ga. Available rearing habitat may alSO ha suboptimal:

desiccation and dele~erlous temperatures; and

can be long s~uEh (e.g., up ~0 50 days a~ Red ~1~f D~: USeS i~88)

have obse~d tha~ spa~n~ grave~ qusli~ appears bst~sr Ibov~ ~he d~

reducing reprodu~:[Ve success. P~ssage proble~ a~ Dare,re Potn~ D~ could
also preven~ spring-~u chinook from reaching ~hs cool wa~er a~ over-s~
hold~n~ pools above ~s d~; ~sh ~rapped below ~he ~ enco~e~

~y factor which delays adult passa~s into and ~hrou~ the la~r~ will

poachers, a~ increases ~£sh ~insrabillty.

re~lar m~i~orlng and adjustment of isd~rs ~o main=elm optimal f[o~
ladders, ~ ~0 ~po~ and correct problem. For exile, during a facili~

~loci~ies appeared excessive ac the 1BO-de~ee ~d o~ the nora-bank
~ey also obse~ed a freshly-dead chinook re=ale salon outside ~ts bend
the ladder--likely a victim of poor passage condic/ous in the ladder.

Fish ladders are desired to operate effectively within a limited rang~
~lo~m. I~ flus are no~ wi~hin ~hl~ r~ge, hydraulic co~dit~ou~ In the ladder
~y prevent fish from loenClnE moving quickly and ~afely through ~he la~er.

~ and ladders. Flo~ criteria for op~lmal opera,ion 0£ ~h~ d~’a

leave oh* ga~es �ontroLlin~ flow into fish ladders wide open aC all cim~s.
a result, fish passage cond~tions in the l~dders may often ~e

10
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be=w~en wlncer flows and the dl trlbu¢~on of adult fa!l.run chlnook above and
helo~ ~hs d~m {Figure ~). A em~ller proportion of salmon sp~’..,vned abov~

flow locreases. Spawning distribution coul~ also bm affected by

~he locs~Ion of downstrea~ entrances ~o ladders. The dam produces sheet flew
sc~oss the length of its splllwa,. This flow a~;SCCs &~UlC salmon~Os, which
have been cb~e~ed a~temp~in~ Co’ ascend ohm dam (unsuccessfull~). The

£1sh durln~ h£~her-~low periods normally November-April), which ¢olnc~de with
~hs upstream mi~aclon of ~a~l-r~n chinook and s~ealhead ~rou~ (~ep~ombmr
throuEh January ~or salmon; August through Mar~h for s~alhead:

f£~h movement of adult salmon through ladder~ may be suboptimal as a reaul~ o~
poor hydraulics which exist unde< soma flow

A la~ concern is thac few Amsrlc~n shad move up exi~tlng flsh ladders; shad
require ladders wi~h a lower ~ra~en~ and flow speed than 40 salmcnids. Shad
are not natlve to ~ha Sacramento ~y~em, but have been well establlshe4, since
~he late-iS00’s, end are the focus of a popular spor~

Dams and dlversio~a are known to expose ~uve~ile salmon to pradatlo~ races
unl~kaly to occur under n~tursl c#ndit~on~ (e.g.. USeS 19~).
hi,her predation risk a~ chess s~tee include: (I) disorisntet£on Of ~uvenile

squ~vf[sh.and o~her predators, and which are often located where

¯ pools dlrec~ly above and belo~ Daguerre Poi~t D~ a~rac~ ~quawflsh;
¯ Juveniles enterln~ the Hallweod-Cor~ua d~ersion ~re ~orted

1.6 acre pool In fron~ of the rock weir (Ko~ofE 198~). Exposure no
predatf0n hera may be exleorbl~ed because up to @0~ or ~o~

11
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Spawning distribution of fall-run chinook salmon in the Yuba
River relative ~o Da~uerre Poln~ Da~. under dlffsren~ river

eondItiame were markedly di£~ecent be~cte that

salmon mlgra~ion peaks in tha~ monuh.

I .... r t ~
500 ~0@0 ~OO 20@0

Mean October river flow
at Mazysville
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populatlon; co~equen~ly, *x:eptlons may.~o~nly.og~ur. ~.chI~ok~: : ....... ,
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Some Juvenile fish leave the rl~er and enter diversion canals or pipes; ~mong
fisheries hiologis~s often re£e~ ro such fl~ as "entrained". Ftsh screens

dead. Losses ~n~o dlve~slons a~e potentlslly subscantlal,

because diversion sea,on ce~nci@e~ w~=h =he de.scream m£~ratlon o£ youn~
chinook ~almcn and,~teelhea~ (F~gure 4). The CDFG (1991) concluded that
losses cf Juvenile salmonids ec~ur at the Broun’s Vall~y, South Yuha-Srephy.

Entra£nffient problem areas l~clu~e:
¯ ~rown’s ~elley diversion, a~hough small, is unscreened and causes unknow~

¯ Rallvood-Cord~ ~tsh screen:is operated only d~ing ~he estimated
period for ~o~cre= ~/g=at~dn o~ Juv~n~l~ fall-r~ chinook, which
c~ically Is abou~ April through June. ~erloda occur when ~a~ar £s

¯ South Yuba-~zophy gabion we~r: £~s effectiveness fn excluding ~uvenll~
salmonfda has been dlupur~d (~onnoff Lg~S; Smith 1990; CDFG 1991; S~C~
1991: Crier 199~). Rece~ly~emerged fry may ha ~ble re pass ~hrough
screen, hut most fall.run sal~on f~y emer~ ouns£de ~ha diversion ~eason;

I~90). ~ese ~uveniles probably ha~¢hed ~rom adults whlch sp~e~
Cold~lalds, bun may have ante~d ~h~ Cold~e~ds v~a the on,fall. A~ul=
~all-~n salmon hay. entered ~e Goldfields tn ~ny recent y~ara
1992, 199~), in spl~e of arte~rs ~o screen the outfall. ~a Se~ica
conceded that apa~fng ~d roaring conditions in ~ha Goldfields ar~ poor,
and inadeq~ra fo~ cha large ~ber of adult salmon vhtch sometimes
~he area. gurCha~ora, durin~ hi~ £1ow~ adults, Juveniles and fry ~y be
entrained £n~o rha Sou~h ~uba-~rophy canal from ~hr ~ogdfialds

"Impingement" i= d~age’or death’ ca~ed by striking or being ~inn~d

hydraulic conditions. Opporruuity for [~lngemen~ ~xisg¢ on ~ha Hallwood-
Cordua fish s~ra~n, bu~ the �o~nsus of opinion is rhar ~his is probably
a problem. Dlsorlentarion of mtgratlng J~en£1, fish say occur a=
Da~erre Point Dam ~p[llw~y. ~la splll~ays can he benign re do~s~re~-
migrating Juvenll~ salmon (~lson et aI. lggl), ~he ~ate O~ £~ah pa~Lng Ove~
=he Dare,re Pelt= D~ spillway ~s of concern because =ha spillway design can
cause ~rable recl~c~la~lng curra~s or ~hydraullca" ar ~he sp~llvay
Such hydraulics are llkely ~o di~or~en~ f~sh, vh[ch would Inarea~ their
~lnerab£11~y to o~her kazar~. ~u~h as p~e~ory fish.
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Cumulative Juvenile Loss~_%
~ile Ios~s due re any single cause ot any one diversion may appear smell,

suggested losses a~ the South Y~bo-Brophy diversion of 40-60~ (Ko~noff
end observed losses at Re4 Bluf~ D~ and dlv~ws~on tanged ~r~m I~ ~o 77 par

average ~ow condl~ions, and sh~Id be viewed eau~io~Iy. ~rlng years wi~h

over ~0 percent of flow could be dlver~ed In ~y and J~e, based on
diversions and m~nlm~ required flows.

cans1 ro be proportio~l ~o ~he ~ounr of f1~ d~rted (USES 19S8). For
e~la. if 25% of the river’s flow ~n~rs ~ dlv~rsion, one as~es 25% of the
mi~ra~ln~ fish also enter the diversion. Of ches~, as few ~ ~If may r~cu~

at. thou slnsle dtverslon, oZ o~r 10% of ~h. en~lr~ mi~aCln~ populanlon.

w Gau
~e In~biltt~ ~0 measure ~lows at Da~erre Poln~ D~h~s multiple l~ac~a on
fisheries. As dlscusssd above (*Adu1= Pa~saEe Problems%, l~a~r Saug, s are
naedsd to ma/nrain flov~ which m~imlzs fish psssaEa throu~ the:la~ers.
Also, cha operat~n~ license for New Bullar~ Bar D~ s~arss t~ac mini~ ~lov
requirements for ~e lowe~ Yub~ River shall be ueasuzed "over crest of

mouth, because abou~ 10 dive~sto~ exts~ below ~he ~/11e ~su~e for
riparian wa~er rl~h~. ~e l~eensiu~ agreeaeu= for Nw Sullards Bar

releases ~ aatis£y existlu~ do~srre~va~er rights" (~ 1966).
minlm~-flow releases i~o the lower Yuba ~ncl~de a s~ll ~un~ ad~d for
estimated losse~ below ~he Marysv£11e ~au~e, the actual ~unr’o~ ~hose losses
is unknot.

i6
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Bald ee~les are amon~ the federally-llsted species which may occur in the
study aree. Bald eagles mlgtate through and winter spar~el7 In the Sa=rament~

during the winter, in the vicinity of Baguette Poin~ Dam and in the Yuba
aol~f~ds (R, betaken nod D. ~elnrleh, per~. eor~.), sal~on ~ns represan=
/mpo:t~nt food sources fo~ bald eagles; pros~u~ab~y ~ha cables ere attracted ~o
the Yuba ~i~er by {all-ru~ chinook salmon, Bald eagles feed mainly oa fish.
~d by scavenging on waterfowl and mammals, They goner^fly r~qulra l~kes,

Wildlife ~oord~na~[on Act regort.                                                   ~

State-li~tad ~pecies, includ~n~ the Scate-threxce~ed bank swallow (Eipsria

~e So.ice [eco~ends that t~ ~es of ~es~a~ton me~su~ b~ ~aken:
¯ I~ed~at$ m~asures can be impl~ented within months, a~ relatively
expense (e.K~, In the ra~e of tens o~ th~aa~s of dolla=s for
measures), and are expected to benafl~ f~sh populations.

Preferred ~n£-Term Restoration Measure: Remove Da~uerre P~nc Dam
~e Se~[ce reco~ends tha~ ze~v:l o£ Da~erre ~o~n~ D~ be

lower Yuba R~vs~ system as a ~ole.

Stron~ biological and ~lnane~al ar~en~s ~x~st fnr ~am removal.

report. Almo$~ unanlm~usly, b~olo~[s~s an~ ~Isher~es engineers consulted
~u~tn~ ~hls study stated ~hat ~ ~emoval ~oula be ~he bast res~or~tlve action
for Yuba River fish po?u~at[o~. Also, Federal l~teres~ a~d involvement
dam removal is ra~dly l~ereasfn~, as indicated by :eeen~ ~upport by the

/
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of d~m removal are not fully known, removal would re~r~senc a m~jor s~ep

r~mov~l o~rs lon~-Isstin[ ~estor~t~on b~n~fi~s ~hieh csul~ b~ ~mortiz~d
a very long tf~e period, whil~ other va~toraC~on at=lens t~/cally r~quir~

se~es Its fnt~nded~rp~se of capturfn~ sedlmant--Ir is full o£ s~dlmenr and

to the Co~s, whtl~ removal would o£fer an opportunity re Improve the
fisheries while avoldin~ malnrenance sad opera~ion cosCs-*expenses ~hlch Bay"
in~rease a~ Ehe d~ ~e~s olde~, a~d if the Corps imple~enns ocher measures

ar HalL~od-Cord~ du~in~ wa~er diversion season, and sarans re monitor

reduced by dam removal.

~� is believed ~h~ ~he operacoE$ of che diverslo~ on ~he south bank h~ve
~r~ed in �ou~ thaC their diversion was "off river’, and hence required ~o
Co~s pe~ir. Clearly, ~ re~v~l should be coordina~ed with waCer-r~s

~. e.g., .lch screw p~ps, or subsurface p~ln~ w/~h Rainey �ollectors.

Should the d~ be removed, sediments ~rapped behL~d i~ could move
~is might, a: lea~t temporarily, al~er scre~ chapels d~Ics or
.quellS. ~owever, the Semite Is ~� aware of any ~C~ on the sediments
trapped behind the ~. An early s:ep in s~/ysls o~ d~ removal should be
eonduc~ core ~pllns and ~ny other studte~ n~ded ~o ~st£m~�~ ~ ~o~
eomposl~ion of ~hs ~ad~nCs to be ~ffec=ed by dam re:oval, ~e rez~l~

Approachee to sedl.enE handlln~ mi~hu include: (I) re~ovin~ sediments and

chore gruel loss has occurred: (2) dredging a channel ~or ~ha river ~o

equilibrate durins hish flows; and (3) using sediments unsuitable Per habitat

fisheries and o~he~ bene£ics. Suppot~ com~s from a dive=airy of gover~encal

2O
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Several additional zesto~atlon measures have been iden~ified, in
dam removal: the first two measures could be needed only

Replace ~ upgrade fish ladders
The fish ladders may tequlre than es beyond those described shove under
~mmedla~e Re~oraEio~ ~ur~..    he Corpe should invesclga~e when cha~ae are

a~" relative co current sCandard~ for ansdromous
Northwest, where ~ha ~ajorl~y of Irk on passage designs has been done.

Tins ~n~esri~at~on should use boC~ )iolog~sts and engineers ~o ~dentlfy

£~om alteriu~ ~uzrent l~dders,
completely replaclnE existing ladd
permi~ fish to mowe upstream pas~ laguerre Point Dam w~th minimal delay and
injury. Ladders should provide ef.’iclont passage over the range o£ flows ~har
�o--only oo©uz in the :i~er, especl ally when adult salmonids are migrating. A

cfs, based on mean monthly flows f]’cm hle~orlc records, Furthermore, ladder
designs should be considered which ~ermic American shad passage.

~odify dam spillway
Flow over ~he eXlstin~ spillway ma obscure fish ladder entrances, as veil as
creating hydraulic conditions wh~c~ could disorlen~ or other~la, harm fish,
paztlcularl~ luvenllee. The Corp. ,hould ~nvserlgare spillwa~ modlflca~iona

nes~ each end of uhe dam. whlch �o~ ld have the benefits of Increasing
a¢craoClcn Of ups~;eam migrating f~sh to ~he vicinity of the fish ladder
on, sauces, as well aS reducing rec~rcula~in~ hydraulics below Ohm spillway.

Should ne~ flshways be constructed, the spillway may require tonGurrenc
mo~iflcati0ns co parma= greater control over the flows entering ~he fishways.
Preferably, new flshways would he ,sslgned Co acc0~od~e most or all the
river’s flow at lower ~low volumes                                 ’

Rap1,’¢e fish screens with stsze of tr~ screens, Desirable features of ~creen~
Include:

¯ placemen~ at the paine of dlver;Ion Ln the river, to m~nlmIza axgosure of

¯ structures placed in-sCream ro reaCe flo~s which direct fish away from
rha diversion entrance; and
" optimal design of fish bypasses

Examples of :~ace-of-che-arc sc;een at, provided in Appendix F.
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¯ transport spa~i~g-qualtgy g~ave[ ~o ~he reach between Englebrlght D~ and

which ~hat dam cut off. The q~anti~y and quali~y of spawning gravel has
declined in this r~aeh, and ¢erhaps alsewhere, since construction of
gnglebrigh~ Dam (C~FG 1991; ~ooate~ end ~ck~lre 1970). It may
place g~avel just beto~ the Nar~o~, so as to ~ot al~e~ the Serge poo~a
the Sarrowa. ~nere sprang-run chinook are believed ¢o spend th~

£1~odp~aln; gravel ex~rac~o~ can remove ~por~ant spa~-nlng s~bstrate, as
~all a~ elterlng ~ver channel hydrology.

oondItions,
¯ explore hahlta~ e~hancement in the Yuba Goldfields, although b~olog~s~s
strongly dLsagree en whether ~he Goldfields ~rov~de g~o~ s~l~on
a~ a biological sink. Also. ongoing o~ersh[p disputes ~n ~h8 Goldf~e[d~
~o~Id compl[ca~ actions
¯ remove or act back ~he tall sadlmen~ p~les and tgaln~ng levees which
9arailei ~ch o~ ~he zi~er channel, ~ese banks ~cally zise a~ ankles of

gravel 5are used as rearlu~ habitat,

re~po~sibLllty for the ~Idellnes, In co~ultatiou w£~h =he CDFG, ~FS, and
~e Se~lc~. We ~ec~end that the Co~s ~hou~d take any actions needea to
operate and aa/ntaln ladders ~n conditio~ optimal for fish passage.

Appendix D provides an example of ~h~ elements the Sa~ica wou~d llke to see
included 1~ such ~Ldelines.

Appropriate operation of the ~Ish ladders would require the Installation of
gauge~ to ~aure flow through each ladder. ~* So.Ice reco~ends that the

i~slde each f~sh ladder near ~he upstream end (!.s.. on either
gated o~ exi~ ortf~ce); (3) the upstre~ and 4o~tre~ aurfaces of ~he
e~trance ~.e., dove,ream) o~fi~a for each la~er. ~e firs:
would all~ calculation of the water vol~e e~terln~ each ladder, when
combined with da~a on the size of ex~ orif[ces. Gauges at each entrance
orlf~ce would allow monl~orlng ~he a~rac~ion dlscha~gs a~ each ladder.
Ft~lly, ~au~es shoul~ be placed for easy vlewlng by ms~n~enanc~ personnel,
and su~eyed ~nd calibrated ~o a co~on
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~ecause o£ high opers~in~ costs, the screen cannot b~ operated st all times

need attendance for 2 reasons: the screens need to be manually cleaned,
the £ish must be manually collec~ed and [re.sported in a truck hac~ to

cheaply, would be:

2. Install a bypass p~e to return fish directly ~o ~he river from
screen, thus avoldin~ po~ennlally harmful f[sh handllnE. The bypass should

(for sugKes~Lons and sources foe b~ass designs see HDK En~ineetis~ 199~).
3. Regularly meaL:or and maintain the screen. This m~gh~ ha done mos~
efflclen~ly in conjunction u~th f~sh ladder malntena~ce vfslts, durinK the
times when adult salmon[d and Juvenile mlgrazi~n coincide.

The gr~a~es~ benefit of these modifications is ~hat the screen facility could

diversion should have a modern, effective flsh-axclud£n~ device, Creative

f:om the Eallw0od-Cordua d~vers~cn, which is screened. The latter canal
in pl&¢es, wi~h&n 700 leek o~ th~ ~row~’s Valley ~anal.

All Yuba River diversions between Da~uerre Point Dam and the riv~ mouth
should be inventoried, an~ evaluated for entrainment problems. Th. Inventory
should Iden~i~y owneEshlp, location, and volume and timing of dLverslons, as
~Ii as options and o~por~unities for reduci~K entrainment.

Take measures £0 raduce ~rrac~on of fish ~o ex£~lng diversions

which would tend ~o move ~uvemile smlmonlds pes~ the In~e~s, ~eeplng them in

The Corps should consult and coordinate wi~h other par~les active in
restoration in the Yuha watershed. Th~s includes CD~G, local wafer a~a~e£as.
PG&E. Corps. NMFS. Ser~ce~ and private sports £1shln~ ~roups,

The res~ora~i0~ effort could be accomplished by ~he Corps uslng ~ha
stepwise process:
~. Instltu~e ~he ~ediate Restoration Measures, d~scribad above, and

analyze ~hm bs~e~i~s o~ on -~restors~ion measures to de~ermlne
appropriste nex~ s~eps, focus|nK on dam removal as the preferred o~t~on.
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2. Des[gna plan for dam removal;
~r, should dam removal nor be pursued as a flrs~ course of actlon;

Conduct blolog£cal stud£e~ to identify long-term restoration options

or, ~f dam removal was found not feaslbIe:

and have a high likelihood of providing substantial biological benefits,
These measures ca. (and should) be effaces4 as soon as possible.

restoratlo~ me~ures should be investigated. The Se~-wlce believes t~a~ the
feasibillty of dam r~moval should be emphasized ~n s~udlea o~

identified by experts. However, should thm Corps focus on

f~c~: (I) lo~-te~ rest~rl~lon opcLon~ ~equire~ ~ubsCancia~ ~nd
ccnsC~ctlon to ~mprove f~sh passage mad reduce fish losses; (2) =hare
mlnlmal da~a on ~he sSeclfic effects of Da~uerre Point D~ on fish

designed ~o quantify specific impacts of the ~ on fish populations, ~nd ~o

the measure¢ con~ained in ~h/s report, including d~ zemoval,

Fish.flea and R~la~ed ~ud{~

ouu ~udlea of th~ ~ffe~s of Oa~u~e Fo/n~ D~ on anad~o~ocs
Research copies are listed below which wou~d iden¢ify Yuba giver fisheries

¯how do f~sh behaw when approaching ~he das and ~sh ladgar~?
, do~s ~hs dam delay or prevent adult passage7
¯ wha~ age hydraulg¢ ¢ondI~Lona belo¢ ths daa a~ In the £isK ~adders,

2~
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¯whec proper:fan pass ~hrough ladders, oyer s?illway, into diversions,

channels e~ struo~uree ~e.g.. cha,nels leading to and f~om

¯ wha~ is fa~s o~ adults entarln~ the outflow channel? ~s there adequate
spawning he~Irac for ~hem?

¯ doe~ the ourfall flow attrsc= Juveniles; if So, ~neC is tha£C fate?

Hydrology. ~eomorpholosy
¯ haw would d~m removal affect hydroloKy, gaomorphology, and dlarrlbu~lon of
sedimen~s, Includin~ spawnin~ sube~rare?

~cc~ula~zd behind ~he
¯ what is ~ha curren~ and fu~ur~ status of ~almonid spa~ing and
hsbitat on the lower Yuba River?

PEKLi~INAET COST ESTIMATES FOR ~LESTORATION MEASURES

mlgh~ be Involved f~t different reseorac~on measuree. Sa¢Ivu~ co~l~ra=£on
of any of ~ha followlng resuorarion ~asures should ba prectded by the
fisheries s~dies outlined above, and should employ ta~h~a~ axper~ gO

’

dollars r~ more th~n $10D million, for d~s much lar~er =haft Baguette ~ofut

re=ovlng glndg~ D~ on Mallb~ Creek fn ~ou~hern Califo~la, ~ coucre~ d~ 100
feet high, and 95 ~o 175 £ea~ wide; see Appendix £ fo~ mars exiles).

Co=re of d~ removal could b~ defrayed by creative planni~, cosc-~harln~
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o co~= ranges somewhere between $I,000 to $I0,O00 per e£s for d/verslons
the range of ~0-500 cfs (George Heise, CDF~; Jerry Big Ee~is.
¯ One Cos~ os~l~-~e for a new Rallwood-~o~dus screen: ~I ~lIIi0n, or abou~
$2,000 pe~ cfs, based on 500 cfs ~axi~um ~Iveralon (esClmace p~ovid~ by ~he

¯ ~ne ~cod ex~u~ple which mi~h~ be use£ul ~e the scr~n~ ~r the T~h~a-Colus~
Ca~al, a~ Red Bluf~ Diversion D~ on ~h~ Sacramento River. I~ uses
dr~ screens, and was built by ~e Bureau of ~ecl~arlon co h~ndle up to
about 3,000 cfs. COS~ was approximately 15 million dollars, or $~,0~0 pe~

¯ See Appendix F for ex~ple~ o~ ~ecenc flah s~reen

RECOMMeNDATiONS

The 5ervlce recommends ~he~ the following measures form ~ha nuclsus for
habl~a~ restoration of ~he lower Yuba River:

when fal~-~ chi~ok sal~on ~n~er ~h~

~n Ehls reporC.

2. Implement l~edia~e ~ess~es ~o red~o 1o~ses of Juvenile salmon~d~

d~ve~s~on~ ~uld bes~ b~ ~de before H=reh I~5, ~hsn ~uv~n~1~

¯ brtn8 .lec~rict~y lines ~o ~he fish screen a~ ~he Hall~od-Co~

¯ install a b~ass pipe ~o return ~ish dlrec~ty co the flyer from tha
screen b~ss~. ~e b~ass design should be fish-friendly:

dive,alert; and

3, R,acre Da~err~ Point D~. ~IS ac~on offers ~he g:~ates~
secure lonE.re~ resroraclon beneft~s ~o ~he river ecosyszem, Including

~leaenc~n~ a plan ~or remov£n~ Paguer~e Poln~ D~,
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(~) consult w~h The National Marine ~ioheries ~e~’vlce and Callfornla
Dspar~men~ of Fish an~ Game regarding ~he s~a~us of wlnte~-run ehlnook

Alia., C.~. 1993. Malibu ~resk amaelhead restoration project: R£nd~e Da~,
removal. Text of presentation a~ 123~d Amerlcan ~Isherleo Society annual
mooting in ~orrland, Oregon

CDF~. 199l. Lower YuSa River Fisheries Manage~en~ Plan. Callfo~la ~epartment
o~ ~ish and Game Scream Eveluaticn Repor~ No. 91.1.

Cromer, $.P. 1992. Wrlt~en ~ss~imony before ~he ~aua Wa~er Resources Con~ro~
Board. Division of Wa~er Righns. ~u51ic Hearln~ on f~shery and water
rights on ~hs lower Yuba River. February IO, ii, 13, ~992.

Federal ~0wer Comml~e~on. 19&&. Order Amending License (Major), Project No.
2246, Issued to yuba County ~a~er Agency, Amends license for New Bullarda
Bar Dam and o~her Yuba River w&~er projects.

Hall, F.A., Jr. 19~9. An evaluation of downs£reammIErant chinook salmon
(0noorh%n~chue tsha~sohs) ~olae~ a= Hallwood.Cordue fish screen. Calif.
Dep=. of F~oh end G~ Anedromous Fisheries ~ranch Admfn. Repot= No. 79-5.

Onuo/hynuhus rsha~wrscha, flngarllngs. Calif. Dept. Fish and Game

HDR Englnee~in~, Inc. 1993. ~Isnn-Colusa Fish Screen Improvements. Phase ~:

Jonas and Seokss Associates, Inc. 1992a, 1991 Fall run chinook salmon
~pawn£~ sseapemen~ in the Yuh~ River. Rapor~ prepared for Yuha County

Jone~ and stokes Assoola~es, Inc. 1992b. 1992 Juvenile chinook aalmo~

Agency.

Jones an~ $~okes Associates, Inc. 1992n. Aerial ~ur~ey of the L~wer Yuba

sprlng-run chinook aalmon and redds)
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Ionem and ~tokem A~ociate~, Inc. 1992d. SCUBA and snorkelin~ ~urvey~ on

survey, by CDFG personnel mnd B. Mitchell or.Jones and STe~es, wa~ to
determine presence of adult sprlng-run ehinoo~ salmon in two reaches below
Englebrlgh~ Dam)

do~ss and Stokes Assoclsre~, Inc. 1994. 1992 Fall-run chinook ~almo~ ~pa~nln~
esc&pe~sn~ in ~h~ Yuha Kiver. Report prepared for Yuba County Water
AKency.

Keno, R.M. 1987, The effects of ~rashrsck a~d bypass d~si~n an4 predater
control on predation lo~ses of Ju.enllo chinook salmon a~ Mallwood-Cordua
flsh screen. Technical Report No. 14, California Dept. of Fish and

Konnoff, D. 198~. South Yuba-Bro~hy Diversion Study. Memorandum to Fre4
Meyer, California Department of Fish and Ga=e Rm~ion 2, dated 18 November

l~e Angeles Tlmes. iP~&. A~e West*s dams se~ in s~one? A~cle In

~CE. 1993. Draft Final Report: Yuha River Basin, California,
Geomorphic, Sediment Engi~esrlnE, and Cha~n.l $~abillty Analyses.
£~epare~ by Re~euree Consultants and Englneets, Inc., Ft. Colllra, CO, for
U.$. Army Corps o£ Engineer,, Saer~en~o, CA

Daguerra Point D~ on the Yuba River in I~90. ~S~S Report No. A~-FAO-

S~er, F.H. and O. R. ~mlth. 19~9. A blolobical study of the effect of

Englneer’~ Offfce, Army Corps o£ Engineers, Saer~en~o,

~CB (S~e Water Resources Gon~rol Board). 1991. S~aff zepur~ on lower Yuba
River. ~, Divls£on of Water RX~h=s; f~le no. 363:CFE:262.O.58-~-03

Testimony~tven at S~ate Water Resources Board Public Rearin~ R.garding
CDFG’s Lowcr Yuba River Fisher[ca Mana~emen~ Plan, In: United Group~
va~ Yuba County Usher Agency and other water Y~a River water

~e Elwha Report. 1995. ~ora~ion of ~ha Elvha Rlvar ecosysnam and native
anadromo~ fisheries. Public review draft repor~ submi~ued pursu~n~
~ubkl¢ ~w 102-495. Prepared by: National Park Semite In coordina~ion
w[~h: USES. Bureau of R.cl~atlon, Bureau of Indian Affairs.
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U.S. Fish and Wildlife Service. 1988. Fish passaKe ~¢~on proKram for Red

USFWS, EcoloKical S~rvlces, Sacramento, ~A.

U.S. A~y ~OE. da~e unknot. Operation and ~nrenance Manual: Yuba £i~er

Williams, D.T. 1977. Effec=s o£ 4~ removal; An approach to sedimentation.
Technical ~aper No. 50. U.S. A~y C~a of Engineers; ~e Hydrologic

W£1son, J.~., Oiorgi, A.E., and L.C. S~uehre.ber~. 1991. A me~o4 for

appllca~Ion ac ~wer Gran~e D~ on the S~ke River. Can, J. F~sh.

OreKon, Id~o, ~nd CaHfo~a. NO~ Technica~ M6morand~ ~FS F~-28.

Wooster, T.W. and R.H. ~ic~ire. 1970. A repor~ on ~he fish and wildlife
resources Of ~he Yuba River ~o be affected by ~he Ha~svtlla O~ and
Rose.air and Ma~sville A~arhay and measures propossd ~o malncain ~hese

A~inls~ra~ve Repo~ No, 70-4.
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-~: Hydraulio mln[cg in tho upper Yubs drainage removes an e~t~mate~
685 million euble yards of sadlment, a volume thm= would fill a football field

roughly I~ square miles of sediment deposits adJa=en= to =he Yuba Ri~er, along

mid-lSOO’s, b~= Yuba Natural Resources Ino. operates one dredge ~n [994.
i_~: The Cal%fornia Debris Commission (CDC) is formed =o preven~ further
movemen~ of hydraulic mlnln~ debris into California rivers.
l~t0~: Battler No. I Debris Dam is buil~ by ~D~ 4.~ miles u~str.am of
Da~u~rre ~oint Dam, bloekinK fish passage until waahLnS o~t ~n 1907.
1906: Daruerre Poin~ Dam huil~ by CDC, ~-~de fish ladders are built, also.
ca. ~J~: C0~ issues a ~rmit for dlveralo, a= Da~narra Poln~ Dam (DPD) ~o

goven~ment is not liabls for damaSe to dlvarslon works or operation caused hy

faoiI£�£es.
l~: PG&E begln~ construction on Eullmrds Ear Dam on North Fork Yuba R~ver,
for power ~eneration; ~o fishways are built co allow fish passage.
19__911z2~: The flsh ladders a= Da~uerra Point D~m wash out, a~ leas= partially.
19_~: The fish ~a~ders st Da~uerra ~olnt D~m are rabuil=, bu~ are poorly

~: S~er and Smith repor~ on Y~a River flsher~es, reao~ending the
S~re~n~n~ all d~vers~o~ f~ Y~a River. IncludlnE ~allwood-Cord~ dlu~rslon.

~: N~W la~ers are installed ~� Dagu~rrm Point D~. and passag~ Improves.

G~ (~D~) st~ a~es~en~ ~s~abllshfn~ m/~i~ flows ~or fish. Hinlm~ flows
~abllsh.d ~ th~s ~ime re~n in effec~ ~n 199~.
~: Da~uerre Poln~ D~ and flshway~ ~z~ ~aged ~n Febru~ flood~.
~: Within w~ek~ of b~lng r~bullt, DPD ~d northern ffshway a~ d~versioa

~: N~v ~ullards Bar D~ is �o~leted on ~= North F~rk of ~he Yuba Ri~er,

$18,000,000) for mul~iple-level wager outl.n# provides control of water

~: A f~sh Screen and collection fac111~y I$ figS= ~laced on the Hallwood-

~; ~OE ~dlfles fish ladde~ ~ north b~k to I~prov~ function a~ Er~srsr
river flows: la~er on south bank not ~b1~ ~ modlflca~£on.

dlverr up �o 600 cfs; as of 1994 about half this quanri~y is maxlm~ dlverced.
~: CDFG Ins=ells a new fish sateen at the H~llwood-Cordua irrigation canal.
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C~l[~arnLa ~ae. F(sh and Oame

-is currently responsible for lower Yube R£~er fisheries
~indy ~a~anabe, Engineer

-has bean lead in Rlndge Dam removal p~oJeot
George Heise: Hydraulle Engineer

-¢DF~ expert on [ish ladders and s~reens, and cn gOavel issues,
-provided genera! inpu~ o~ ladder and screen designs and

Fred ~eya~, Fisheries Biologist
-worked on Yuba River fisheries for many years, bug no~ currently

-expert on ~Lsh passage scr~c~ures; has ev~uarad ~£sh passage
passage ag Dague~e ?oin~ D~

~r~s Moble~; fisheries expert; Santa Rosa OffiC~
-exper~ 0£ sraru$ of sprlng-~un o~ ch~ok

US Fish and ~iZdl/~e ~e~Zce
Division of ~a~er Resources:

Randy ~ro~; Fish ~nd ~tldltfe Biologist; ~viscon suhofftce
-has ~rud~ed De.errs FoUnt Dam issues: provided ~npur based on uor~ he
and Marcln ~£~n dad on Ch~ lover Yuba Ri~er

-has ~orkad on Yuba Cold£1elds ~ssues, and know~ ~he lower Yuba RLve~
Hark ~a~d; ~sh and gildlt~e Biologist

-conducted ~lshe~tes ~e*earch on $ou~h Fork og Y~ba
Pe~er L!c~a~; Fish an~ U~ldl~fe B~olo6As~

-currently work~ng on lever Yuba R£~r, w~rh respect ~o flow
Tom RLchar~: Branch ~le[, F~C pro~ects

-works on Yuba R~ver fisheries
~a~ Taylor~ Fish and ~lldlt~e Btologts~

-provided background an effects s~ diversions, and aLrernarives
Northern Central Valtev Fishe~ Resource O~fica

Jerry Big Eagle: Fisheries ~lologisr

~isheries s~udies
Raft ~ro~: Fisheries ~£olog£s~

w̄orked with Mr. B~g EagLe on study desLgn
Richard Johnson: Acting ~roJ~t Lesde~
J~es S~h: ~roJec~ ~ader ¯

conducted s¢~dles on Yuba
Division o~Kabl~at Conse~#~i0~
~Lchae~ ~abaulc: fisheries expec~

-until ~ecen~ked ~or ~F5 on Central ~aLle~ ~Lshertes

C-1

I --008066
1-008066



Bob H~mil~on, Boise, IO office.

Bi~l M~tehall; Fisheries ~iologis~, Jones end Stokes, Inc.
-coeauc=inE on~oln~ st~dles (1991-i994) Of Yuba River fisheries, as

Steve ~ra~er, In~penden~ Consul~an~
-h~s consulted an~ conducted l~t~ed flshe~e~ studies on Yuba ~ve~ for
South Y~a-~rop~y Irrl~a~ion dl~rlc~                                       ~

Or. Pe~r Hoyle, Dept. Wlldllf~ and F~sherles B~olo~

Bob ~alocch~, Exit. D~re~or

Friends o~ t~ ~ver

Dan shepherd

Sacramento River ~rese~at~on T~st

-1o~al orKantza~lon concer~d with Yuba K1ver resource lssues; contributed
obse~tlo~ of salmon In the Yuba Goldfields channe! in 199~ and 1991.

¯ proponen~ of a parlay alcn~ th~ Yuba River fros Englebrighn D~ to below
Marysv£11e; also concerned w~h Yuba Goldfields Issue~
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The guidelines .should Include ~ha following elements (developed with the hs~p
of R. Brown, USF~S. and H. Whitman, h~FS):

2. Visit ladders f~quent[y (preferably da~ly) during adult salmcoi&
m~ra~Ion periods, ~o monitor and contro~ ladder ~l~ws and debris
accumulation. Necessary ~dJustmsn~s and ~leanln~ should be perfo~ed
whenever needed, not once per year.

sllo~ calculation of rhe water vo~e en~erlng ~he £adder, when �ombined

¯ su~ey~a and calibrated to a co,on dat~.

ladders, which fnelude~:
¯ s~aff gauge h~igh~s before and after any o~if~ce ga~e chan~e .

¯ any minor =atnc~n~nce perfo~ed

~sh l~ddera or bl~cks fr~8 movement of ftah through the la~e~s. M~nor
debris acc~ul~tions usually do n@~ af~tc~ fish movem~nR or ladda~
opera,ion.
6. No~ffy S~a~e sod Federal fisheries agencies ~n the aven~ that unusual
conditions are noted, such as many fish smacked  elow faders, or i~
maintenance shoul~ require an extended closure of a ladder d~rln~ a

7. Bo~h ladders should not be closed ar ~he s~e rime..
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AP~EN~I~ E: £x~mples of propo=.d end completed d~m r~movals

~e~lgton D,m; Clee~arer River, Idaho (rrlbutary to the Snake Rlve~)
Da~ descrlpelon: ~oncrere dam; ~bour 3~ fee~ high, I00 fear l~ng
Agency: Corps o~ Engineers

~Ines C~n~on end Elwhs Dams~ Elwha River, Glymplc National Pm~k0 ~a~hlngton

dizac~ed the Dzp~. of ~nrerlor �o prspare a restoration report of El~a

5nanus: Dr~f~ res~ora~lon report, released S~p~. 1993, concludes
r~mova~ of ~s is feasible, reco~ended, and would r~srore ecosystem and

Go~ esu~a~e. (~n .~ll/ons of doll~): To~1: $I~4-210; ~cqulrLn~

$14-15; £1sh and habl~a~ res~oEa~on: $I~ million; flood control measures:

~; ~utre Creek, ~rLbur~ ro ~ac~ento Rlve~, Califo~
O~ description: fla~hboar~ ~with �oncrete cp~on; abandoned

A~nc{es: CD~; Dept. dE Nater Resources; ~e~rern ~arer Ca~l
St~U~s: removed in July 1993, f~dcd b~
Reference: CD~ IFD (Inland Flsher~e~ Division) Monuhly Reporu, July 1993.

~J~e Da~ (- Mallbu Dam3; Mallbu Crmek, sou~ Cal/fo~la
D~ de~�~lp~Lon: ~h~n arnh relnfo~c~a ccncre~e~ 100 fee~ h~&h; 95-175
wide; 11.5 fee= th/ck ac base; bul1~ in 1925 for

Sraru~: CDFG ~ currently ~rudy~ng feastb/li~y o~ remov~1.
~sf~renca: Allen, 1993.                                          ’

; Ro~e Rival, Oragon
Dm description: about 3g fte~ high and 3~0 fee~ long
Agencies: Grants ~ass Irriga~fon District, ~u~eau of Recla~fon,
~Isto~: A ~ure~u of Reclamation s~dy £o~ a~ual fatherly= benefits
acc~In~ from dam remova~ to r~su~u ~n benef~-~o-cos~ tango o~ 2.~ ~o
~e £~riga:ion discrlcC suppoE~s ~ ~emoval if federal f~d/ng can be
obtained for removing d~ .nd i~s~alling diversion
Estimated cost: $5 m~lllon ~o remove D~; up �o $6 ~ill/on to /nsCa11 ~nd
power Irzlgarlon p~ps, buy the d~, and other costs.

Other d~ removals are derailed In Ninrer 1990.
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APPENDIX F; Ho~es on Fish ~c~ocn D~sign3

The following ln~or~tfo~ yas gathered during conversations with fisheries
biologists and engineers, a~d from the liceca=ure. A particularly thorough
dlacusalon can be found in:

HDR Eng[neerlng, lno. 1993, Clsnn-Colusm Fish Screen Improvements. Fnese
B: Technical Hemoranda.

Pacific Northwest. especially in the Ye~ima end ~metilla health, They are
~enerally eonsldsred :he base available me£h~d where there are high debris
loads. Mos~ n,w careens ere d,eigaed to ~ee~ an ~proach veloci~’3t etand~r~
0.5 fes~ ~er second (fps). Generally 0 to ~ of bypassed fish are klllad ar

recaptured do~stre~ of s¢reen$ af=ar ~ntroduc~Lon above rarely axcee~
and [s often less ~han 60%. Causes for loss Inciud~ preda~lon, pass[n~
through seals of screens or over screens, and escape upstre~ (often

Bluff Diversion Da~ on ~he Sacr~en~o River, and has proven very successful;

about 3,000 cfs, a~ cos~ of ~bou~ $15.0OO,O00. or $5,000 per cfs.

diversions, and are becomln~ more co.on I~ Ehe ?acLfLc NorEh~s~.
screens are either of perforated plate or w~dgtwire cons~c~£o~, with powered
brushe~ for cl~anLn& screens of debris, ~II d,zign Is used for flows up tO
ac least 2.~00 ere. A good example for in-eha~nel pl~ce¢~� £� ~ Jim Boyd

~e "Elch*�" modular inclined screen ~s~ ~an function aC velocities of up
~o 3 fps, measured pe~endicular to ~hs acreen. Recent d~s{~s, such as on

=he Umpqua River was shuc do~ du, to Imp[ngemen= lo~ses. Advan~ges of
design include r~lati~ely ~ow cost. insensitlvl~y to forabay water l~v~l
~luc[uations an~ icln~, and lesser aesthetic impacts a~ ~he diversion.

~o~uZa= In~lln~d ~craen �ons~uc~lon is used mainly fo~ hyd~oelecCrlc

designs and flov~; flows Of ~0 tO 35~ cfs were handled at one project.
design can use high (2 to 10 fp~) wager v*Ice£~tes, and has parfo~d well
laboratory
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CHAPTER 1: SLTMMARY

LOCATIQN

Malibu Creek ~ains lands in portions of the Santa Monica Mountains, the Simi Hills, a~d the
Conejo Valley. A number of different slope aspects of the Santa Monica Mountains are
included. The watershed is located in Los Angeles and Ventura Counties, some 35 to 50 miles
west of downtown Los Angeles. Flowing generally in a southerly direction, Malibu Creek runs
through Malibu Creek State Park before emptying into the Pacific Ocean at the beach town of
Malibu. The location map (Figure 1, Page 2) provides additional details.

The California Department of Parks and Recreation (Parks and Recreation) owns approximately
10,003 acres, or one-seventh of the watershed, making it the largest landowner. Malibu Lagoon
is home to a number of environmentally sensitive animal species and is the subject of a number
of ongoing habitat and water quality studies. Malibu Lagoon is one of only two significant
coastal wetlands remaining in Los Angeles County.

DESCRIPTION OF AREA

The Santa Monica Mountains r~se steeply to the northwest from their base at the ocean shoreline.
Periods of intense precipitation and steep side slopes provide opportunity for rapid runoff during
the rainy winter and spring seasons. Annual rainfall varies from 12 inches near the coast to
22 inches a2ong the crest of the Santa Monica Mountains. Topography, surface cover, and rapid
runoff are features conducive to significant soil erosion and sediment-laden streams.

Historically, flows in the lower reaches of Malibu Creek ceased during dry periods, but some
tributaries maintained perennial flows. Discharge from an upstream wastewater u-eatment plant
and irrigation with imported water now supplements the natural flows. Flows a~ high as
33,000 cubic feet per second have been recorded.

While rainfall can be heavy from October to May, summer and fall months are hot and dry.
Temperatures are typical of the southern California coastal areas with mild winters and summer
temperatures moderated by on-shore ocean breezes.

The availability of beach-front and ocean-view building sites have contributed to high property
values. An affluent community has been built adjacem to Malibu Creek at the upstream edge
of Malibu. Residents in this community have an interest in any impacts removal of Rindge Dam
might have on t_he area.

-1-
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DESCRIPTION OF RI’NDGE DAM

Constructed in a narrow canyon about 2~,.5 miles upstream from the Pacific Ocean, Rindge Dam
was built in 1926 to store water for agricultural irrigation on lands along the coast and at the
mouth of Malibu Creek. Heavy silt loads in the Creek resulted in sediment deposition in the
reservoir. By the mid-1950’s, the reservoLr was completely filled with sediment. The dam was
declared non-jurisdictionaI by the State of California in 1967. The dam is a concrete arch
structure 100 feet high with an arc length of 175 feet at its crest and 95 feet at its base. The
thic "kness of the dam at its crest is 2 feet and !.2 feet at its base. It is reinforced both vertically
and horizontally with 60 pound per foot railroad rails. A gated spi!lway was built in a rock
outcrop adjacent to the right dam abutment.

The Rindge family, who originally built the dam, sold the property the dam is located on to the
State. However, the family still maintains an interest in the structure and its disposition.
Although Rindge Dam is on the National Register of Historic Places, the Rindge family has also
initiated efforts to designate the dam as historical by Los Angeles County.

The reservoir behind Rindge Dam was originally able to store up to 574 acre-feet of water.
Today, the reservoir contains at least 800,000 cubic yards of sediment.

STUDY~ PURPOSE.AND SCOPE

Southern steelhead trout are the most jeopardized of all of California’s steelhead stocks. It is
thought that Malibu Creek historically supported runs of up to 1,000 adults; presently, the Creek
supports a self-sustaining population estimated between 20 and 50 adult southern steelhead. A
study (Franklin and Dobush, 1989) has shown that the steelhead trout population could increase
threefold if habitat upstream of Rindge Dam could be accessed.

Local fishery interests and the California Departments of Fish and Game (Fish and Game) and
Parks and Recreation are among the entities that hope to achieve self-sustaining natural steelhead
trout runs in Malibu Creek. In lanuary 1994, Fish and Game requested assistance from the
Bureau of Reclamation (Reclamation) to complete an appraisal-level technical evaluation of
options for fishery restoration, particularly the removal of Rindge Dam and the sediment behind
it. This report contains the results of that effort.

While several alternatives for restoring the fishery are available and some are mentioned in this
report, removal of Rindge Dam and the sediment behind it was emphasized during the study.
Reclamation only addressed technical alternatives for dam and sediment removal and costs of
those alternatives. No attempt was made to evaluate biological resources, determine impacts
upon them, or estimate costs for any mitigation measures that may be necessary.

ALTERNATIVES CONSIDERED

Three methods of dam and sediment removal were considered. One alternative cousists of
removing the dam and sediment from Malibu Canyon through mechanical means. Sediment and
dam rubble would be hauled out of the canyon to an undetermined disposal site. Another
alternative would involve moving the sediment downstream to an engineered landfill site along
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the Creek. The third alternative would entail removing the dam in segments and allowing
natural Creek flows to move sediment downstream. Each alternative is described in detail in
the following chapters.

Other options for promoting the re-establishment of steelhezd trout access to habitat upstream
of the dam have been considered by other agencies. Fish ladders, lifts, and flumes; a V-notch
in the top of the dam; hydraulic dredging (natural and artificial); and a V-section on one side
of the dam were all considered, but were not pursued. These alternatives, along with the
reasons for their elimination, are briefly addressed in this report.

During the course of this preliminary investigation it became apparent that there was a
discrepancy on the amount of sediment deposited behind Rindge Dam. Reclamation originally
calculated a quantity of about 1,600,000 cubic yards, while a State contractor estimated a
quantity of 801,500 cubic yards. A description of Reclamation’s computation methodology and
a comparison with the contractor’s numbers are included in the Appendices.

Although the volume of sediment is critical to determining an accurate cost estimate, existing
data are inadequate to provide a specific quantity with appropriate confidence. Given this
dilemma, one of several approaches could be taken. The high number could be used to provide
an upper limit to estimated project costs; a number in the middle of the range could be used as
a reasonable average; or the low number could be used because actual on-site drilling has
supported calculations that led to that estimate.

At the request of Fish and Game, the lower number was used in this report. Reclamation
drawings and calculations were adjusted to accommodate this request. However, this adjustment
does not constitut~ Reclamation’s endorsement of the lower number. The discrepancy points out
the necessity of additional field investigation and verification. If the project is pursued,
Reclamation recommends a more detailed engineering effort, including a task specifically
designed to verify the sediment quantity.

-4-
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CHAPTER 2

ALTERNATIVE #1

MECHANICAL REMOVAL OF DAM
AND SEDIMENT FROM THE CANYON

I --008079
1-008079



CHAPTER 2: ALTERNATIVE #1

MECHANICAL REMOVAL OF DAM AND SEDIMENT
FROM THE CANYON

DESCRIPTION

This alternative consists of mechanical removal of the dam and all sediment deposited in the
reservoir. A temporary haul road into the canyon upstream of the dam would be constructed.
To divert flows away from the construction site, a temporary cofferdam and bypass pipeline
would be constructed. After blasting the dam in segments, concrete and sedimen~ would be
hauled to an off-site disposal.

The temporary haul road would be built at a 6 to 8 percent grade from Malibu Canyon Road to
the top of the existing sediment. This access road would be widened where it connects to
Malibu Canyon Road to improve the access of equipment and to allow a greater turning radius
for haul trucks. The amount of widening would depend on the type of equipment used for
construction and the direction the trucks turn onto the road.

A temporary cofferdam would prevent stream flows from entering the construction site. A
pipeline would convey diverted flows ~ound the construction site along the side of the canyon
closest to Malibu Canyon Road and discharge water over the spillway. The pipeline would
consist of a 36-inch-diameter corrugated metal pipe with a thrust block constructed at each bend
to resist forces. Drawing No. X-LC-214 (Page 6) shows the proposed location of the haul road
and diversion pipeline.

The dam would be removed by blasting in 10-foot lifts, or vertical segments. A trench would
be excavated along the upstream face to a depth of 20 feet. The in’erich would be 10 feet wide
at the base and slope back to daylight at a slope of 1:1 (1 foot horizontal to I foot vertical).
Holes would be drilled into the dam at an angle as shown on Drawing No. X-LC-217 (Page 7)
to blast the appropriate lift. The concrete blocks would fall into the excavated trench for
removal by the contractor. The contractor would be required to minimize the amount of
eoncret~ and rubble falling down the face of the dam. Any reinforcement (i.e., railroad rails)
would be removed by cutting and hauling to an approved landfill.

It is anticipated that the contractor would use self-loading scrapers ,and bulldozers to transport
sediment to a movable conveyor belt to fill bottom-dump trucks. Restrictions at the site would
necessitate the use of smaller than normal self-loading scrapers, (i.e., iI cubic yard capacity).
The self-loading scrapers would excavate sediment and pile it at a point near the center of mass
of the sediment as shown on Drawing No. X-LC-214 (Page 6). Bullldozers would sep~ate
larger rocks from the pile and push the remaining material into a movable conveyor belt feeder.
The sediment would then be conveyed to trucks to be hauled out of the canyon, via the
temporary haul road, to a designated disposal site.
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AL[ERNA[IVE NO. I: REMOVAL OF SEOIMENT BY EXCAVA~ION AND HAUL]NG



ALTERNATIVE NO. 5 REMOVAL OF SEDIMENT BY STREAM EROSION
ror,~ co~r: $~ ooo.ooo



SEDIME~I" QU A~"~ITY

Fish and Game contracted with L~wiCrandall, Inc. to conduct a geological investigation of the
sediment located behind Rindge Dam (kawtCrandall, 1993). From this study, Law/Crandal!
estimates that there is 801,500 cubic yards of sediment.

DISPOSAL OF MATERIAL

The following three sites were identified as potential locations for disposing sediment:
1) Malibu beaches located approximately 2 miles from the project site; 2) Calabasaz Landfill
located approximately 10 miles from the project site; and 3) a fill site approximately 1 mile
downstream from the dam.

If the material meets sand specifications (material containing 70% sand or better), the California
Coastal Commission prefers that the portion of sediment classified as such be used for beach
nourishment. However, to use the material for this purpose, permits from the California Coastal
Commission and the Army Corps of Engineers must be obtained. The concept of using the
sediment for beach nourishment is ideal because material at an unwanted site (Malibu Creek)
would be moved to a site which would greatly benefit from the material (Malibu beaches).
Based upon the geological report completed by Law/Crandall, the chances of using sedhnent
located behind Rindge Dam for this purpose are very good. The table below (reproduced from
the Law/Crandall report) presents the estimated volume and percentage of the total volume for
each material type:

MATERIAL VOLUMES

SEDIMENT TYPE I VOLUME (yd3)
I % TOTAL

Silty Sand and Sandy Silt t 2763300 1 34

Sand and Gravel I 339,000 [ 42

Cobbles and Boulders ! 63,500 ! 8

[ Total Volume l 801,500 t I(30

The Calabasas Landfill has confu:med that it will currently accept the ~aterial at a rate of $22.24
per ton, but this figure is likely to change as the amount of mud slide waste material in the area
decreases. Evemually, the laadf’ill will accept fine clay material from the reservoir site at no
cost to be used as a protective cover for refuse. As shown above, Law/Crandall estimates
123,000 cubic yards of material will be available that is suitable for protective cover.
Dksadvantages of thin site are that current charges make disposal very expensive and its remote
location increases transportation costs.
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.COSTS

Costs associated with this alternative are listed by line items on Table 1 (Page 10). At the
bottom of the table, the item identified as "Additional items (+ 10%)" accounts for items not
listed because they have minimal impact to the overall estimate. The item "Unknown
contingency (+ approx. 25%)" accounts for items not estimated due to the preliminary nature
of this proposal versus a final design. Table 2 (Page 11) provides supporting information used
to ~rive at the costs generated in Table 1.

The cx>st estimate in Table 1 is based upon Law/Crandall’s estimated quantity of 801,500 cubic
yards of sediment. Using this sediment volume, the estimated total costs would be
$17.5 million.

Two major locations were considered during this effort--the Calabasas Landfill and
Malibu Beach. The two locations have an 8-mite hauling difference. The cost estimate given
in this report reflects the longer hauling distance, which is the Calaba~a~ Landf’fll location. If
Malibu Beach, located approximately 2 miles from the construction site, becomes the actual
location for sediment disposal, the revised cost estimate would be $I1 million. The most
attractive scenario, then, is a sediment volume of 801,500 cubic yards transported to Malibu
Beach for beach nourishment.

Other beach sites south of Malibu are experiencing serious erosion problems and may be more
appropriate locations for beach nourishment operatiom than Malibu beaches. Use of these sites
should be investigated further during more detailed studies.

CONSTRUCTION IMPLICATIONS

Removal of sediment by excavation and hauling would create traffic congestion and delays on
Malibu Canyon Road. For purposes of this study, sediment hauling was assumed to be limited
to the hours of 9 a.m. to no~n ~d 1 to 4 p.m. to minimize traffic interference. Because of this
resa’iction, the estimated time to complete the project is 2 years. Actual construction hours may
expand during certain periods of the year or during weekends. In that event, the construction
period would be shortened.

After removing sediment and dismantling the dam, significam amounts of vegetation would be
lost in what is now the reservoir area. Re-establishment of riparian vegetation along the
streambed would be required. Nuisances occurring during construction could be dust and noise
from equipment, which could be managed to minimize their significance.
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TABLE h COST ESTINIAT~ FOR ALTERNATIVES

AMOUNT in $1,000%

ITEM       WORK OR MATERL~L       QUANq’ITY/UNIT [ ~    ~T# I ~T#2 ~Tg3
P~CE

1 Mobil~tion & pr~p work For ~e [~p s~ of l, 1 ~0 606 ~43

CI~ 32 / sgr~ 725.00 23.2 232 232

3 Water for dmt a~tement For ~e l~p s~ of 250 2~0

4 Cons~ct Access~au[ road ~or ~e I~p s~ of 300

5 Dewate~g sed~ent m For ~e l~p s~ of 750 750

6 De~ot~tion of ~m 4,2~ / cubic yard 50.00 21~ 2~0 ~10

7 Remove, ~u[, dispos~ of 4,200 / cubic ya~ 10.00 42 42 42

g Fu~sb and ~11 di~sion 5,000 / l~mr [~t 46.00 230 230

9 Excavate sed~ent 801,500 / cubio ~rd 238 1,907,6 1,907.6

l 0 Haul ~ent 801,5~ / ~ubi~ yard 9.24 7,405.9

1 ] Mam~ acccss~ul road 801,500 / ~ubi~ y~d 43.3

12 ~tigatmn at landfill F~ ~e ]~p s~ of 500 500
site/rehab at rese~o~

13 Recondition access mad For ~e l~p s~ of 200 200

1~ Cons~gt maht. road For ~e ~p s~ of 2,000

I 3 ~mll conveyor system For ~� imp s~ of 3,000

16 Conveyor ~stem O~M 2,400,000 / ton .24 600

17 Pr~ ~g~red landfill sito For ~e Imp s~ of 1,000

S~TOT~ 12762.0 93~g.8 291g.2

Additioml Items (+ 10%~ 1276.2 9319 291.8

TOT~ FOR SC~D~E 14038.2 10250.7 3210.0

U~no~n contingency (+ Approx 25%) 3361.8 2549.3 790 0

TOT~ ES~D COST 17,500 12,8~0 a.000
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TABLE 2: SUPPORTING INFORMATION FOR COST ESTI~IATES
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CHAPTER 3: ALTERNATIVE #2

ENGINEERED LANDFILL IN MALILBU CANYON

DESCRIPTION

This alternative consists of mechanically excavating material behind the dam and transporting
it downstream to an engineered fill in Malibu Canyon. The existing access road to the
co~truction site would be reconditioned and a temporary cofferdam and bypass pipeline would
be consn’ucted to divert river flows. A conveyor belt system would be used to transport material
to the fill site. The dam would be dismantled by blasting and the resulting rubble would be
hauled out of the canyon.

The conveyor system would begin at a sediment removal site just upstream of the dam. The
first section of the conveyor system would be built on a steep incline up the canyon to the
Malibu Canyon Road. The conveyor would then follow the road to the fill site. This would
permit construction and mainteaance without the need for a new temporary road.

The access road into the canyon above the dam would need to be widened where it connects to
Malibu Canyon Road to improve access for equipment. The amount of widening would depend
on the type of equipment used during construction.

A temporary cofferdam would prevent stream flows from entering the construction site. A
pipeline would convey diverted flows around the construction site along the side of the canyon
closest to Malibu Canyon Road and discharge water over the spillway. The pipeline would
consist of one 36-inch-diameter corrugated metal pipe with a thrust block comtructed at each
bend to resist forces. Dra~ving No. X-LC-215 (Page 13) shows the proposed location of the haul
road and diversion pipeline.

The dam would be removed by blasting in 10-foot lifts. A trench would be excavated along the
upstream face to a depth of 20 feet. The trench would be 10-feet wide at the base and slope
back to daylight at a slope of I:l (1 foot horizontal to 1 foot vertical). Holes would be drilled
into abe darn at an angle as shown on Drawing No. X-LC-217 (Page 7) to blast the appropriate
lift. The concrete blocks would fall into the excavated trench for removal by the contractor.
The contractor would be required to minimize the amount of concrete and rubble falling down
the face of the dam. Any reinforcement (i.e., railroad rails) would be removed by cutting and
hauling to an approved landfill.                              "

A conveyor belt system would be constructed from the dam to an approved engineered fill site.
Self-loading scrapers and bulldozers would be used to tra~port the sediment to a conveyor belt
feeder. Large rocks wouId be separated from the material before feeding it into the conveyor
belt. At the engineered fill, the sediment would be spread by bulIdozers and compacted with
water trucks and sheeps-foot rollers to achieve optimum compaction.
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Following its completion, the engineered fill would be landscaped to match the natural conditions
of t~e immediat~ area. Larger rocks removed from the sediment would be placed on the slope
for erosion protection and natural vegetation (trees, grasses, and shrubbery) would be planted
to enhance the appearance of the site.

DISPOSAL OF MATERIAL

Two potential locations have been selected for placing a~ engineered fill downstream of the dam.
The first location is approximately ~,~ of a mile downstream; the second location is
approximately 1 ¼ miles downsa’eam. Because these two locations have gentle slopes and large
enough areas to easily blend material into the hillside, the engineered fill could be made--with
proper re-vegetation and earth placement--to look like a natural land f~)rm. The slope of the
engineered fill would begin at 3:1 (3-feet horizontal to 1-foot vertical), transition to 2:1, and top
out at a 10:1 slope. The base of the fill would be protected by large rocks a~d, to control
drainage, mid-size rocks would be placed to form natural appearing channels. Anticipated
landfill placement sites are subject to the California Coastal Act and, as they are also within the
State Park boundaries, would require State appro’val.

COSTS

The costs associated for this alternative are listed by line item on Table 1 (Page 10). Table 2
(Page 11) provides supporting information used to arrive at the costs generated in Table 1.

Cost estimates given in Table 1 (Page 10) are based on the Law/Crandall sediment volume.
estiraate of g01,500 cubic yards. Tlm cost estimate for an engineered landfill in Malibu Canyon
is $12.8 million.

CONSTRUCTION IMPLICATIONS

Removal of sediment by excavation and r.~nveying the material to an engineered fill would cause
minimal d~sruption to traffic on Malibu Canyon Road. An added benefit is that construction can
continue for longer periods of time, (i.e., 10- to 12-hour work days as opposed to 6-hour work
days) due to hauling limitations on the road. The estimated time to complete the ~roject is
1 year.

Since construction would cause a significant loss of vegetation in the reservoir area, re-
establishment of riparian vegetation along the streambed would be required. After project
completion, the conveyor system would be removed and this area restored to natural conditions.
To minimize environmental disruption and alleviate the need for an access road in the lower
reaches of the canyon, compaction, earth moving, and rock placement equipment would be
winched down to the fill site from Malibu Canyon Road. Nuisances occurring during
construction could be dust and noise from equipment, but these could be managed to minimize
their significance.
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Disposal at a site within the canyon downstream of the dam would require coordination with a
variety of Federal, State, and local agencies. This option is less expensive and involves less
time to complete than other disposal options, but it comes with more environmental and aesthetic
concerns.
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CHAPTER 4: ALTERNATIVE #3

REMOVAL OF SEDIMENT BY STREAM EROSION

DESCRIPTION

Under thks alternative, the dam would be removed in 6 lifts over a number of years and sediment
behind the dam would erode under natural s~eam flow. After each lift, construction equipment
would demobilize from the canyon and the stream would be directed toward the dam. Natural
flows would transport the sediment downstream. Berras would be cons~’ueted to divert flows
away from nonstruotion crews.

To move equipment into the canyon for dam removal, the existing access road would be
reconditioned. The access road would be widened where it cormeets to Malibu Canyon Road
to allow haul truck~ a wider turning radius. The amount of widening would depend on the type
of equipment used in construction.

Temporary berms would be constructed with sediment excavated from behind the dam to divert
river flows, River flows must be diverted so construction crews removing the dam can work
in dry conditions. After removal of halfa lift, the river would be diverted to the opposite side
while the workers remove the remaining half of the dam. Drawing No. X-LC-216 (Page 17)
shows the project location.

The dam would be removed by blasting in 6 lift~. A trench would be excavated along the
upstream face to a depth I0 feet lower than the height of the lift as described by Drawing
No. X-LC-217 (Page 7). The trench would be I0 feet wide at the base and slope back to
daylight at a slope of 1:1 (I foot horizontal to 1 foot vertical). Holes would be drilled at an
angle as shown on Drawing No. X-LC-217 (Page 7) to blast the appropriate lift. The concrete
blocks would fall into the excavated trench for removal by the contractor. The contractor would
be required to minimize the amount of concrete and rubble falling down the face of the dam.
Any reinforcement, (i.e., railroad rails) would be removed by cutting and hauled to an approved
landfill,

DISPOSAL OF MATERIAL

This alternative requires natural stream flows to transport sediment to the ocean. If flows do
not remove all the reservoir sedimem in a lift, the stream wouild ~e rerouted to dislodge the
remaining s~iment. It is possible that not all the sediment would move into the ocean, creating
depositional bars in the lower stretch of the river. A previous sediment transport analysis
(Trihey, 1989) verified the possibility of pools being fdled by sediment when high flows are
carrying significant sediment loads. Additional sediment transport work would be necessary to
clarify p~ztentiai impacts of this alternative.
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Costs associated with this alternative are listed by line items on Table 1 (Page 10). Table 2
(Page 11) provides supporting information used to a~rNe at the costs generated in Table l
(Page I0).

Costs given in Table I (Page 10) are based on Law/Crandall’s sediment volume estimates of
801,500 cubic ~ard~. The cost esfima~ for removal of sediment by s~eam erosion is $4 m~lion.

CONSTRUCTION IMPLICATIONS

Th~s sediment removal method could result in sediment accumulation in dowastr~n pools that
would have to be removed by mechanical methods. Elevated s~eam sedhnent loads could also
impact aquatic sp~ies and, at this time, it k~ unknown whether the aquatic life could withstand
the changes caused by stream sediment transfer.

Construction costs to remove portions of the dam would be minimal, resulting in a low cost
estimate for thi~ alternative. However, the project duration would range between 8 to !g years
depending upon natural hydrology. Dust and noise pollution would only occur during actual
construction and would not significantly impact local residents.
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CHAPTER 5: OTHER ALTERNATIVES

The following alternatives were considered but nol pursued for the reasons listed below. The
benched flume and the hydraulic dredge and slurry operation were developed by Reclamation:
the remaining options were previously developed and considered by Fish and Game.

HYDRAULIC DREDGE AND SLURRY

One option for removing sediment behind the dam is to use a hydraulic dxedge to remove the
material and pump it to another location.

Hydraulic dredging requires a dredging machine to operate in a streambed with oontinuously
flowing water. The machine moves the saturated sediment to a pipeline where additional water
is added to make a slurry that is trar~sported to a disposal site. The key to this operation is
having enough water to dredge and slurry the sedhnent to a disposal site. Mafibu Creek does
not have the required flows for both this operation and the maintenance of downstream aquatic
tile; therefore, this alternative wa~ eliminated from further consideration.

FISH LADDERS

A Borland ft~h lift and a benched flume were considered for transporting natNe steelhead trout
upstream for spawning. Primary reasons these alternatives were eliminated from further
consideration included: I) operation and maintenance requh’ed at a time when it would be umafe
to acoess the facilities; 2) earthquakes, rock, and debris slides would require constant
reconstruction of the structures; and 3) difficulty in achieving site access for construction,
maintenance, and operation.

OTHER NATURAL EROSIQN OPTIONS

Several options were considered for removal of sediment through "natural" erosion in addition
to "Alternative #3, Removal of Sediment By Stream Erosion"_ One of these options was to
allow stream erosion through a V-notch cut into the dam, rather than removing the entire dam.
And, in an effort to accommodate the historical perspective of the data, Fish and Game
considered the option of cutting a hole in the base of the dam to create a more natural s~’eam
flow condition without removal of the dam.

Each of these proposals had the unfortunate potential for creating irretrievable harm to the
existing ft~h habitat between the dam and the creek mouth, in’addition, the logistics of
removing sediment through a hole in the dam base and the high variability of flows create
conditions that make k difficult to implement such an option without jeopardizing the su’uctural
integrity of the dam.
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CHAPTER 6: ALTERNATIVE EVALUATION

THEOR~

The preceding chapters presented several alternatives for removal of Rindge Dam and sediment
in the reservoir. This chapter describes the method used to determine a relative ranking among
the alternatives.

The method used here makes use of nvo tools--the Paired Comparison Matrix and the Analysis
Matrix. The Paired Compa~’ison Matrix is used to determine the order of importance of a list
of evaluation parameters, while the Analysis Matr;,x is used to determine the order of preference
of a number of solution alternatives.

The first step in the evaluation process is to define a list of parameters that are used to evaluate
the alternatives, Some of the,~ paramete~ are, no doubt, more important thma others. To
determine that relationship, each parameter is compared with the others. The comparison
determines which parameter is more (or less) important than the other and by how much. If
there are ordy two parameters, the problem is minimal, but when the list of parameters is long.
the Paired Comparison Matrix can help keep the process straight.

As an example of how this i~ done, consider a problem with two alternative solutions and three
evaluation parameters. Assume the three evaluation parameters are:

PARAMETER
IDENTIFICATION PARAMETER.
LE"ffFER

A color
B price
C speed

When color and price are compared, price is determined to be much more importaut. So, on
a random scale of 1 to 4, price would be given a score of ~., When color and speed are
compared, spe~A is determined to be more important by a score of 3. Comparing price to speed
re~ulta in price being more important by a score of 2.A Paired Comparison Matrix with these
parameters would took like this:

B: Price ] C: Speed ] Subtotal Ranking

A: COLOR B4 C3 0 3

B: PRICE B2 _ 6 I I
|

C: SPEED / 3 2
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The letter shown in each cell is the identification letter of the parameter that w~s determined
more important and the number is the score given to this parameter. The "subtotal" column is
nbtalned by finding all the cells in the matrix where the parameter identification letter is shown
and adding numbers in those cells. For the row "A: Color’. for example, there are no cells
that contain the letter A, so that parameter receives a subtotal of O, Row "B: Price", however,
receives a subtotal of 6 because there are two ceils that contain the letter B and the numbers in
those cells add up to 6.

Whenever two parameters are equivalent in term~ of imporm.nce, the cell will contain the letter
designation for both parameters and no numeric score is given.

Numbers in the ranking column are determined by simply equating the highest subtomI with a
ranking of 1, the second highest subtotal with 2, and so on.

An Analysis Matrix is now used to rank the alternatives in order of preference. First,
alternafivex are evaluamd ~ to how well they meet each parameter, typically on a scale of 1 to
4. Let us assume that alternative 1 is cheap and slow, but the right color; while alternative 2
is mere expensive and ugly, but faster. For this example, assume subject matter specialists
determine that alt"rnztive l meets the price parameter by a score of 3 on a ~cale of 1 t~ 4, mee~
the speed parameter by a score of 2, and meem the color parameter by a scnre of 4. Alternative
2 meets the price parameter by a score of 2, the speed parameter by a score of 3, and the color
parameter by a score of 1. Here is how the Axmlysis Matrix would look:

Price Speed Color Total Alternative
Ranking

6 3 0

’Alternative 1         3 / 18 2 / 6 4 / (~ 24 ’        1

Alternative 2 2 / 12 3 / 9 1 / 0 21 2

The alternatives are displayed in the left column. Evaluation parameters are displayed, in rank
order, on the tep row along with their weight~ as obtained from the Paired Comparison Matrix.
Two numbers appear in each matrix cell. The number to the left is the score obtained when
comparing the alternative with the evaluation parameter; the number to the right ~s obtained by
multiplying this score time~ the weighing factor for the parameter. Adding aleng the row gives
a t~tal "grade" for the alternative. The alternative with the highest grade receives the highest
ranking and is, therefore, the preferred alternative.

The following section applies this technique to the Rindge Darn/sediment removal alternatives.

APPLICATION

Evaluation parameters for the Rindge Dam/sedimem removal alternatives were determined at a
February 17, 1994 meeting among repr~entative,s of Fish and Game, P~k~ and Recreation, and
Reclamation.
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PARAMETER
IDENTIFICATION PARAMETER
LEq’FER

A Minimize cost
B Minimize community and fmhery impacts
C Minimize regulatory constraints
D Minimize impacts to Malibu Lagoon
E Minimize impacts to Malibu Canyon traffic
F Maintain historical significznce
G Simplify steelhead fishery restoration process
H Protect riparian habitat
I Simplify public awareness process
J Minimize risks of dowustream property damage

After formulating the parameters, the group went through the comparison exercise, As each
parameter was compared with the others, the group discussed the relatwe merits and came to
consensus on a comparison score. The results of that effort are shown on the Paired
Comparison Matrix presented on Table 3 (Page 23).

The comparison e:tescise resultext in minimizing ~mpact to Matibu Lagoon as being the most
importan! parameter, followed by minimizing impacts to the residential community and the
fishery, protecting riparian habitat, and minimizing the risk of downstream property damage.
Other parameters, including cost, were deemed to have much lower importance.

Table 4 (Page 24) shows the Aa,’dysis Matrix. When the three alternative methods of removing
Rindge Dam ~d sediment were evaluated against the weighted parameters, removal of the dam
and sediment from the canyon w~ the preferred alternative. Use cf an engineered f~ll in the
canyon was a close second, while removal of the sediment by stream erosion was a distant third.

The outcome of the alternative evaluation process obviously depends upon the evaluation
parameters selected, the weight given to each parameter, and the determination of how well an
alternative meet~ each p~rameter. If evaluation parameters are added or subtracted to the list
or if changes are made to scores on the matrices, the alternative ranking outcome could change,
particularly since only a small difference separates the top two alternatives.
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TABLE 3

PAIRED COMPARISON MAIRIX

Minimize Cost of Removal A B5 A/C D9 E2 A5 G2 H5 I2 J3 .7 8
Minimize Impact of Removal B I B3 D2 B3 83 B3 B1 B3 8/J 19 2

Minimize Reguh]tory troints C D3 E3 C2 01 H.~ .[1 J3 2 9

Minimize Impacts to ~libu Lagoon 0 D3 D5 D3 D2 D3 D/J 22 1

Minimize Impacts to tibu Canyon Traffic {- E3 E/C H3 Eli J3 8 5

Maintain Historical Significance F c5 H5 I5 J3 o 1o

Simplify Removal Process G H3 02 J3 8 6
Protect Rioarfan Habitat /-/ H,~ H/J 18 4

~ Simplify the Process of Public Awareness I
oo~ Minimize the Risk of DownMream Property Damage J
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CHAPTER 7: RECOMMENDATIONS
AND CONCLUSION

POSSIBILITY FOR AI~TERNAT[VE COMBINATIONS

During this stud)’, several akerm.tives for removing the dam
individual, stand-alone projects. However, opportunities may be optimJzefl by combining several
almrmtives. For example, sediment raateriaI behind the dam that has economic value could be
used to provide an economic return (or, at [east, minimize cost), while other material could be
disposed �)f in an eng£neered landfill.

Vario~ alternative combinations should be formulated during more delailed studies. Significam
cost savings could be achieved through such combinations and uther advantages may exist in
formulaling an alternative thai. combiues several possibilities considered during this study.

During this study, impacts to the environment were included in the evaluation
parameters--specificalJy the aquatic environment, the terrestrial environment in Malibu Canyon,
and the t.rampormtion environment on Malibu Canyon Road. Comhi~-ing several alternatives
may provide {he opportunity to balance impacts to these environments such thnt the overall
effects are minimized.

Another prime consideration Ls the "recycling" of the sediment material behind the dam. Instead
of placing the material in a landfill (and, in essence, wasting it), it may be used for beneficial
pm-pose~. Comm~ction material, beach replenishment, and sanitary landfill covering are several
of the possible

Prior to deciding on a final dam and sediment removal plan, additional analyses of alternative
combinations should be pursued. This can be done only as more information is obtained on
specific uses of the sediment material.

FUTURE WOP-,K REOU[REMENTS

During the study process, k became obvious th~�. developmem or ar~alysis of some sJ.g~ific~m
ire.ms were beyond the scope of this effort. As the~� items could influence the selection of the
gnat construction alternatives and cou|d make consequential changes in funding requirements,
each will need further study d~ing a more derailed planning/desig&effort.

Location of a sediment disposal site also needs to be specifically identified. During this study,
numerous locations for sediment disposal were addressed, but none were evaluated to the extent
that one could be identified as preferred over another. More detailed studies are needed to
determine the disposal location.

l~nvtronmenml, social, and economic Lmpacts could also affect the selection of a preferred
alternative and the design of that alternative. Thus, these impacts wilt need to be addressed.
Fish and Game will be responsible for pursuing these topics of concern. It is anticipated that
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shouM the Reclamation be involved in any further planning or design efforts, its responsibilities
will tm limited m determination of disposal sites and technical aspecm of sediment and dam
removal.

CONCLUSION

This study has identified and evaluated several alternati.ves for removing Rindge Dam and
sediment behind the dam. Two alternatives stand out as the most desirable: "Mechanical
Removal of Dam and Sediment from Malibu Canyon" and "Engineered Landfill in Malibu
Canyon’. These alternatives can be implemented within constraints established for the project,
but both are relatively expensNe. However, opportunities for sig~ficam cost savings may be
realized through formulation of a combined alternative. Any further investigation of ~is project
should pursue that possibility.

it should a!so be emphasized that data used as a basis for the analyses performed for this report
are preliminary. More detailed engineering and economic analyses and the addition of
environmental and social analyses may affect the final selection of a project.
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APPENDIX A: ANALYSIS OF SEDIMENT QUANTITY
DEPOSITED UPSTREAM OF RINDGE DAM

Introduction

This appendix a~dressas a discrepancy between sediment volume behind Rindge Dam originally
estimated by Reclamation and an estimate made by Law/Crandall, a geotechnical consultant
under contract with Fish and Game.

First, it must be emphasized that ~is Reclamation report documents results of a~t appraisal level
study only. Quantifies ~nd costs are e~timates based on data available to Reclamation at the time
the study was done, from the following sources: OSGS map dated 1950 (photo-revised 1967),
Attachment A; as-built drawings of Rindge Dam dated March 1924 and October 1961,
Atmchmants 13 and C; and photographs of the area taken by Reclamation personnel in 1993.
Funding was not available to perform on-site investigatio~ or surveys.

[n estimating costs and time for removing Rtndge Dam and sediment deposited behind the dam,
the volume of sediment is the most important quantity common to all removal alternatives.
Initial Reclamation calculations indicared that the volume of sediment is approxinaatety
1.6 million cubic yards. Subsequently, Law/Cra~dall, a contractor hired by Fish and Game to
provide a geotechnical report of the area. estima~d the volume of sediment to be approximately
800,0~0 cubic yards. This appendix explains Reclamation’s process to arrive at its sediment
volume of 1.6 million cubic yards and compare that figure with the estimate made by
Law/Crandali.

Reclamation Methgd of Estimating Sediment Deposited Upstrearrt ~f Dam

(1) Reclamation used a USGS map ~ated 1950. Tae area around Rindge Dam was enlarged by
400 percent on a photocopy machine.

(.2) The elevation c~ntours and other feature~ (highway~ and s’~eams) from the enlarged portion
of the map of the area around Rindge Dam were digitized into an Autocad 12 computer drawing
file.

(3) The I950 USGS map did not show the contours of the original Malibu Creek streambed
upstream of the dam because a substantial quantity of sediment had already been deposited by
that time. Nor did the contours of the area reflect the current elevation of the top of sediment
since considerable sediment has been deposited since 1950.

(a) To establish approximate contours for the natural streambed, Reclamation assumed
a comtant slope stream gradient from a point immediately dow~tream of the dam to a
point immediately upstream of the limits of the deposited sediment.

(b) An average elevation of the top of sediment was approximated as tollows:

- 27 -

I --008108
1-008108



Elevations of the top of dam and spillway were taken from as-built engineering
drawings dated March 1924 and October 1961. P~elwation of top of dam: 335
Spillway Elevation: 327

Photograph~ show the sediment ups~’eam of the dam. At the spillway, the top of
sediment elevation is 32"7. The top of sediraent �levation rises northward across
the valley to the far end of the dam. Due to the manner in which s~iment tends
to be deposited in valleys subject to periodic flooding, it is reasonable to expect
(and is evident in the photographs) that the top of sediment elevation will be
higher outside the main channel of Malibu Creek.

The photographs show that the top of sediment elevation remains below the top
of the dam, but is, on average, higher than the spillway. These observations
wore conf~rmed daring a visit to the site by Reclamation personnel in May 1994.

Based on the above information, Reclamation considered it reasonable to assume
an average elevation of 330 for the top of sediment.

Reclamation applied t~ above approximations to the Autocad drawing created in (2) to produce
a topographical map of the area reflecting conditiom current as cf March 1994. (See Drawing
No. X-LC-219, Attacl’,mont F.)

(4) Reclamation used the Autocad d~awing ~d a Reclamatiou computer program to calculate
the volume of sediment deposited upstream of Rindge dam.

(a) The program used the Autocad drawing data to generate cross snctior~ of the valley
at 2(10 foot inter’,’als and to calculate the area of the sediment in each cross section (see
Drawing Nos. X-LC-219 and X-LC-220, Attachments F and G). It should be noted that
the depth of sediment reflected in these cross sections reasonably agrees with the depth
of sediment reported by Law/Crandall.

(b) The program then used the average end-area formula to calculate the volume of
sediment based on the area of the cross sections. The average end-area method is
commonly used to calculate earthwork quantities. This generated the 1,624,500 cubic
yard figure used as the original Reclamation estimate for the volume of sediment.

(5) The program u~ed in (4) was similarly applied to calculate the volume of sediment in each
of six lifts shown on Drawing No. X-LC-217 (Page 7).

Ouick Check of Reclamation Onantitv Estimate

In the interest of verifying the general magnitude of the 1.6 million cubic ym’d figure as the
volume of sediment deposited upstream of the dam, Reclamation noted that construction and
de~ign report~ for Rindge Dam indicated that the dam w~ expected to impourtd approximately
574 acre-feet of water.
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Conversion of 574 acre-feet yields a volume of 926,053 cubic yards. This would be the volume
of water impounded behind the spillway with a water surface elevation 327. As noted in (3)(b)
above, Reclamation estimated the elevation of the top of sediment to be 330. This indicates that
one should expect a volume of sediment somewhat more than 926,053 cubic yards. It should
be noted that even a variation of a few feet of sediment around elevation 330 can result ~n a
difference of 10~3,00(3 cubic yards.

The 926,053 cubic yard figure is substantially less than the 1.6 million cubic yards Reclanaation
calculated and more closely agrees with the Law/Crandall estimate.

The Law/Crandall Ouantitv Estimate

Site investigations conducted by Law/Crandall were for the purpose of producing a geotecl~uical
report. The contractor took four borings to analyze and provide a description of the sediment
layers deposited upstream of the dam.

The depth of sediment at the four borings reasonably agrees with Reclamation cross sections
developed at these points. (See Drawing No. X-LC-219, Attachment F).

The contractor provided an estimate of the volume of sediment by: 1) using the depth of the
four borings; and 2) calculating the areal extent of the deposited sediment by using a
planimeter.

There is no indication that a sitz survey was employed to esuablish either the elevation of the top
of sediment or the extent of the deposited sediment.

Ouick Check of Law/CmndaI1 Ouantitv Estimate

Checking Law/Crandall’s quantity estimate by applying the average-end-area method of
estimating sediment deposited behind the dam (Atuachments D and E were used to determine the
sediment length and cross-sectional areas, respectively), yielded a naiculated quantity of
1.16 million cubic yards, This value in itself varies from the Law/Crandall estimat~ of
0.8 million cubic yards. The values and calculations used co arrive at the 1.16 million cubic
yards are l~sted in Attachment F. This indicates that the quantity nf sediment located behind the
dam varies depending upon the method of calculation used. The estimated areas for
Law/Crand~l crnss-sectious are shown on Drawing No. X-LC-2i9 (Attachment F), and Drawing
iNo. X-LC-220 (Attachment G), contains the calculated sediment volume.

Source fthe Di cr c

The discrepancy between the volume of sediment estimated by Law/Crandall and Reclamation
appears to have resulted from a combination of differences, including calculation methodology,
length of sediment deposited upstream of the dam, top elevation of sediment, and cross sectiona!
areas. The Law/Crandall drawing shows an elevation of 285 for top of sediment, while
Reclamation estimated the top of sediment elevation to be 330; Reclamation used ~e average-
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end-area method, while Law/Crandall calculated soil layer volumes; Reclamation used 4400 feet
as the dis~aece sedimem is deposited upstream of the dam, while Law/Cra~dall used 2870 feet;
Reclamation’s cross sectional areas are larger than Law/Crandall’s areas at similar locations.

_T.he Malibu Creek Sediment Transt)ort Analysis

Mr. E. Woody Trihey, P.E., published the Malibu Creek Sediment Transport Analysis report,
March, 1989. In the report, Mr. Trihey estimated the volume of sediment behind Rindge Dam
to be 1.169 million cubic yards. The method Mr. Trihey used to calculate the sediment quarttity
was by the average-end-area method.

Initial Decision to Use 1.6 Million Cubic Yard* Fizure

Given the information availabie at the time Reclamation developed the estimate (prior to
receiving the Law/Crandall report), it appeared that the volume of the sedinaeut deposited
upstream of the dam was between 1.0 and 1.6 million cubic yards.

Reclamailon used the higher figure as it was derived from data taken from a USGS mar
/modified to approximate existing conditions) and from as-built engineering drawings. The
possibility of seriously underestimating the quantity of the item that would most impact cost and
time estimates was also avoided.

Reclamation acknowledges that there are weaknesses with the methodology described above.
In particular:

(I) The USGS topographic map used to create the Autocad drawing provided elevation
contours at only 25 foot intervals, requiting considerable interpolation of intermediate elevations.
A~ discussed elsewhere in this report, differences in elevation of only a few feet will drastically
effect the quantity of sediment estimate.

(2) Photocopy enlargement of the USGS map undoubtedly produced some distortion of
the elevation contours.

(3) The actual profile of the ~atural streambed may differ cousiderabIy from the one
P~eclamation assumed based on a constant gradient.

(4) The actual average top of sediment elevation and extent of sedtmentation may differ
considerably from what Recl~’~ation assumed based on photograp~,s and as-built engineering
drawings.

Reclamation believes the quantities and costs contained in this report should be used only for
relative comparisons of the options evaluated herein. Considering the uncertainty inherent in
all the quantities involved (not just the volume of sediment), it would be mtsleading to represent
the cost estimates in this report as anything more than preliminary.
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A.t the request of Fish and Game, Reclamation used the quantity of deposited sediment value
from the Law/Crandall report as the basis for the estimates of cost and construction time in this
report. Fish and Game is at’a’ibuted a~ the source of the value, as Reclamation has no technical
basis for confirming or disputing the figure.
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Draft Environmental Impact Statement

Elwha River Ecosystem
Restoration Implementation
Purpose and Need: The Elwha River ecosystem and native anadromous fisheries are severely degraded
as a result of two hydroelectric dams (pro}ects) and their reservoirs built in the early 1900s. Congress
has mandated the full restoration of this ecosystem and its native anadromous fisheries through the
Elwha River Ecosystem and Fisheries Restoration Act (Public Law 3.02-495). The Department of the
Interior has found there is a need to return th~s river and the ecosystem to its natural, self-regulating
state, and proposes to implement the Congressional mandate by removing both dams in a safe,
enviromnentally sound and cost effective manner and implementing fisheries and ecosystem restoration
planning. No other alternative would fully restore the ecosystem or its native anadromous fisheries.

Proposed Action - River Erosion Alternative: The U.S. Depa~rU’nent of ~he Interior proposes to f~llv
restore the Elwha River ecosystem and native anadromous fisheries through the removal of Elwha Dar~
and G1hnes Canyon Dam and implementing fish restoration and revegetation. Dam removal would
oCcur over an 18-month to 2-year period. Elwha Dam would be removed by blasting, and Gimes Canyon
Dam by a combination of blasting and diamond-wire saw cutting. Lake Aldwell would be drained by a
diversion channel, and Lake MLLIs by notching down Glines Canyon Dam. Stored sediment would be
eroded nabarally by the Elwha River. The project area is lo~ated i~ Clallam Count; or~ the Olympic
Peninsula, in Washington State.

Lead agency: National Park Service

Cooperating agencies: U.$. Fish and WiJd~fe Service, Id.S. Bureau of Reclamation, U.S. Bureau of indian
Affairs, U.S. Army Corps of ~,ng’~neers, and the Lower Elwha Klallam Tribe

Type of statement: This is a draft environmental impact statement which is proreduraZly connected
(tiered) to the Department of the Interior Elwha River Ecosystem Restoration Final EnvLrov, mental Impact
Statement (June 1995). Th~ statement examines ahematives for implementing the policy choice to remove
both Elwha and Glines Canyon Dam based on Interior’s Elwha l~ver Ecosystem Restoration statement,

Abstract: In addition to the proposed action, two other alternatives are exarruned. They are: the Dredge
and Slu.vry alternative (removing fine-grained sediment prior to dam removal by usIng suction dredges,
and sending the slur~ to the Strait of Juan de Fura In a pipeline), and No Action (dares are reta2ned aa
is, withOut fish passage measu_res). The proposed action is al~o the Depar~nent of the Interior’s preferred
alternative. Short-term negative impacts from removing both dams could result from the release of
sediment now trapped In the reservoirs. The finer graLned particles could temporarily but significantly
impact fish or othe~ aquatic organisms, impacts on water quality,, river morphology, flooding, native
anadromou~ and resident (e.g. t~out and char) hsheries, living marine resources, wildlife, threatened
and endangered species, vegetation, cultural resources, land use, recreation, aesthetics, and
socioeconomics are examined in this environmental Lrnpact statement. Beth of the other alternatives
would also have significant impacts on resources examined in this document.

Public Comment Period: Written commems will be taken for a period of 60 days on the drab
enviromnental ~mpact statement. They should be sent to Sarah Bransom, National Park Service, Denver
Service Center, Resource Plarmmg, DSC-R.P, 12795 West Alameda Parkway, P.O. Box 25287, Denver,
Colorado 89225-0287, phone (303)969-w10. Public meetings to take oral and/or written comments will
be scheduled during this time. Questions on the project should be, addressed to Dr. Bcian V~rmter, Elwha
Project Leader, at Olympic National Park in Port Angeles, (360) 452-0302.
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Introduction
Tlxis docu_ment is a draft envkonmental impact statement (DEIS), prepared to
analyze environmental impacts of alternative ways to remove two
hydroelectric projects on the Elwha River. This DEIS is the second of two,
which in combination study how to fully restore the river’s dam-altered
ecosystem and native anadromous fisheries in a safe, environmentally sound
and cost-effective manner. The first, "programmatic" EIS (Elwha River    T~e
Ecosystem Restoration Final Environmental Impact Statement) was finalized
in June, 1995. The programmatic EIS is procedurally connected (tiered) to this L~rOlgosed,
document, the Implementation EtS.                                                 -

Professionals in a variety of technical fields from a group of federal agencies
and the Lower Elwha Klallam Tribe, as well as consultants and the public
helped define project objectives and the range of reasonable alternatives. They
also analyzed the impacts of those alternatives to important environmental
resources. The National Park Service is the lead agency in the produchon ofi]/gdOaC~t s~ateme]//’
this analysis and documentation, and the US Bureau of Reclamation, US Fish
and Wildlife Service, US Bureau of Indian Affairs, US Army Corps of Eng~eers
and Lower Elwha Klallam Tribe are cooperating agencies. This team of agency
preparers and contributors is referred to throughout this document as the EIS res~or~ltion of tile

Elwha River

Purpose and Need ecosystem and
The action proposed and analyzed in this environmental impact statement is
the fall restoration of the Elwha River ecosystem and native anadromous
fisheries through the removal of two hydroelectric dams and implementation
of fisheries restoration’and revegetation. The dams were installed without ~ll~ldl~omo12s

fish passage facilities on the Elwha River, on the Olympic Peninsula in
Washington State (figure 1). Elwha Dam was built first, 4.9 miles from the~]/e/7"es...
mouth of the river. Construction spanned the years 1910-1914. Gllnes Canyon
Dam was completed 8.5 miles further upstream in 1927. Both impound
reservoirs: the Elwha Dam forms the Lake Aldwell reservoir, and Glines
Canyon Dam forms the Lake Mills reservoir.

Before the dams were built, the Elwha River produced an estimated 380,000
migrating salmon and trout. The construction of Elwha Dam’ellminated 93%
of Elwha River habitat for these anadromous fish, and began what became a
precipitous decline in the native populations of all 10 runs of Elwha salmon
and sea-going trout.

Salmon populations in the Elwha River are not the only ones declining, nor
are dams the only reason for their decline. Salmonid numbers in many rivers

I --008125
1-008125



Figure 1. Location Map
Olympic National Park
United States Department of t~e Interior - National Park
DSC - December 1995 - 148 - 20055B
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Purpose and Need

of the Pacific Northwest are failing for a variety of reasons. Some species are
overfished, some are affected on a large scale by fluctuations in the marine
envi~;onment, and some are affected by conditions in their freshwater habi~t.
Silt from logging, dredging for gold and from the building and use of roads
covers and smothers eggs. Water diversions for industria!, municipal or
commercial use, and the addition of pollutants such as pesticides all increase
fish disease and mortality.

However, dams, even with fish measures installed, are a primary cause of
fish mortality. It is estimated the series of dams on the Columbia-Snake river
system kill 85 to 95% of migrating smolts on t_heir way to sea, and between 34
and 57% of adulls returning to spawn (Sims 1994). This is despite an estimated
$1.5 billion spent over the last 13 Fears to implement fish passage measures
on the Columbia and Snake rivers (Satchel11994). Degraded freshwater habitat
is often expensive and difficult to restore because of developments Eke dams,
roads, agriculture, and water withdrawals for municipal and industrial use.
In contrast, the Elwha River remains.in pristine condition along most of
length. The single action of removing both dams would restore to pre-dam,
high qualiW condition the vast majority of habitat formerly available to Elwha
anadromous fish.

Several specific problems for native anadromou5 fish and the Elwha River
ecosystem are a direct result of the dams. Neither dam has passage measures
for fish, and so they obstruct upstream fish migration beyond the first 4.9
miles of the river. "I’he natural transport of coarse sediment downstream has
also been halted by the dams and its resulting absence has rendered the river
downstream of the dams largely unusable by fish. Salmon and steelhead once
filled 70 miles of mainstem and tributary habitat in the Elwha. Their carcasses
fed more tha~. 22 species of wildlife and supplied the entire aquatic ecosystem
with organic material, phosphorus and nitrogen. Now, populations of
primarily hatchery fish return to only the 4.9 miles (~f river below the ElwhaChinook salmon in the
Dam to spawn in crowded, unnatural and poor quality conditions. Both thelower Elwha River.
terrestrial and aquatic ecosystems are less (Nat~IieFobesphoto)

productive and varied as a result.

Humans have occupied the Elwha valley for
thousands of years, and have integrated the river
and its salmon into much of their daily lives. When
the dams separated the fish from their spawning
grounds and populations rapidly declined, the
Elwha Klailam people were affected cuiturally,
spiritually and economically. Many tribal
socioeconomic problems which persist today have
had their roots in this decline. The dams are also
inconsistent with the federal trust responsibility and
trea~ rights guaranteed to the Elwha Klallam and
tha:ee other Indian tribes in the 1855 Treaty of Point
No Point and the Treaty with the Makah.

3
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Because the dams and reservoirs on the Elwha River have caused and continue
to cause major, adverse impacts to the river’s native anadromous fish
populations, wildlife, aquatic ecology and cultiu:al resources, the Department
of the ~tte~or detet’~ed inits pro87arm~atic env~oz~me~ta] Lmpa ct statement
they would be removed to fully restore the ecosystem and native anadromous
fisheries. This EIS examines alternative methods of removing them in a safe,
environraentally sound and cost-effective mar.net and proposes a plan to
restore the river "s native anadromous fisheries and ecosystem.

Alternatives
The proposed action (the River Erosion alternative) is to initiate river
restoration by removing both dams over a tWo-year period. Lake Mills would
krdtiaLly be drawn down with Glines Canyon Dam in place to provide flood
control water storage until a diversion channel to drai~ Lake Aldwell is
complete. Elwha Dam would be removed by controlled blasting, and Glines
Carryon Dam would be removed by a combination of cont~olIed bla~t~g and
diamond wi~e saw cutting cf concrete blocks. Sediment would be eroded
naturally by the river.

The proposed action would involve lowering Lake Aldwell enough to build a
Fishing the ~.lwh~ in temporary cofferdam and excavate a diversion channel through the north

th~ 192o~. (Asah~’i spillway. The reservoir would be lowered through the channel enough to
Curtis photo, remove fill material, which now serves to control seepage thxoug~ the dam

Washington State
Historical Society)
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Alternatives

foundation. Elwha Dam would then be blasted in seclions, and
rubble trucked to one or more of nine disposal sites under
consideration within a 32-mile radius. Some project features
outside the river channel may be bmied under bacldil] material.
During the low flow period of the second year, the river charnel and
dam would be lowered in increments to completely drain the reservoir.

Removal of Glines Canyon Dam would begin following completion of the
diversion channel at Elwha Dam, as Lake Mills would be operated to
maximize flood storage and minimize work stoppages at Elwha Dam. Glines
Canyon Dam would be notched by saw cutt£ng and b]astJng. The notches
would be sized and their removal timed to allow about 7.5 feet of reservoir
drawdown every two weeks. Concrete rubble and other waste would be
hauled to the disposal sites described above.

The majority of sediment accumulation lies behind Glines Canyon Dam. A
portion of this sediment would be eroded naturally by the Elwha River. The
reservoir and r~ver channel wou]d be extensively monitored. The sediment
release rate from the reservoirs would be controlled by controlling the rate of
dam removal.

A second sediment management alternative, the Dredge and Slur~ alternative,
was also considered and is fully analyzed in this Implementation EIS. This
alternative involves the use of suction dredges mounted on barges in each
reservoir. Fine-grained sediment composed of silt and clay would be slurried
with water and sent through a pipeline to the Strait of Juan de Fuca. From
Lake MLlls to Lake AldweI1, the pipeline would follow roads and the river
channel to Lake Aldwell. It would be fixed in place in the river until it reached
Elwha Dam where it would follow one of two routes to the strait: the river or
eoun~ roads.

The Dredge and Slurry alternative and the proposed action (the I~iver Erosion
alternative) are referred to as the action alternatives in fi~is EIS. ANo Action
alternative, or the continuation of conditions as they are now with the dams
in place, was also analyzed.

The EI5 Team exanuned many different options for removing the dams and
managing the sed&men~ bel-’dnd them. The reasoning beb.ind eliminath~g severa!
dam removal and sediment management alternatives is described in the
Alternatives chapter, under the section titled "Alternatives Considered But
Rejected."

The EIS team also analyzed alternatives for fisheries restoration, revegeta~ion,
water quality, flood protection and land management. A summary of actions
required or considered to restore, protect, or manage these resources follows.

A variety of measures would be used to help restore the Elwha’s salmon and
anadromous trout and char. Some of these measures include the use of
hatcheries to develop and maintain broodstock, outplanting eggs, fry, and

5
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Summary

smelts by tank ta-uck, helicopters and other means, the use of acclimation ponds
in the river, and harvest management (i.e. fishing restrictions). Because the
Lower Elwha Tribal Fish Hatchery is needed to accommodate the restoration
effort, as well as to protect broodstock during dam removal, it would be fitted
with a larger capacity in_filtration gallery and new wells located near the river.

Ecosystem restoration measttres would, include revegetation of land aqulred
by Olympic National Park at Glines Canyon damsite and the drained Lake
Mills reservoir. Revegetation of the lake beds would involve some natttral
recolonization and a moderately intensive program of planting native species.
Planting seeds, cuttings and trees of different ages would help create a more
natural, structurally diverse forest’ecosystem in a shorter period of time, and
keep exotic vegetation from invading. This, in turn, would create wildlife
habitat and habitat usable by species of special concern. The return of salmon
and steelhead throughout the river would also provide a fundamental link in
restoring the Elwha River aquatic and terrestrial ecosystems.

The Elwha RestoratSonAct (PL 102-495) requdres that industrial and municipal
water users experience no adverse impacts from dam removal This group of
users includes the City of Port Angeles municipal and industrial customers
served from the Elwha River and the Dry Creek Water Association. The maj(~r
impact to these users would be to water quality during sediment erosion.
Industrial users of Elwha water would be protected by filterkng water through
the riverbed and collecting it in an infihration gallery or perforated pipe btxried
beneath the riverbed. During dam removal, this would besupplemented with
open channel pre-treatment with an approved flocculent and a temporary
settling basin. The City of Port Angeles municipal supply is already

Lake Mills, Ob~lion
Feint. tMagg~ Johnson

photo~

6

I --0081 30
1-008130



Alternatives

experiencing supply problems as the river is meandering away from its tartest
Ranney collector. A second Ranney collector on the opposite side of the river
would ensure a constant supply. Treatment for iron and manganese may also
be required; if so, a filter would be installed. Dry Creek Water Assodation
cou!d either connect to the city of Port Angeles" Ranney system or to a separate
~:eatmen[ facility built to chlorinate and filter its supply These measures would
protect against adverse project impacts, as well as provide additional longer
term benefits to local water users.

Additional mitigation not specifically required by the Elwha Restoration Act,
but analyzed by this DEIS and recommended for adoption, would protect
individual well users, the Elwha Place Homeowners’ Association and Lower
Elwha Klallam Tribal residents from adverse impacts of dam removal [o water
quality or sewage treatment capadty. In additien, increases in
flooding from the return to pre-dam elevations of the riverbed
and water level may require elevating or otherwise protecting
wellheads.

Increases in surface water elevation in some places on the river
may also result in increased flooding of homes, cultural resources,
or other structures in the floodplain. Building flood pretection levees or                               \’~-
dikes, cr using flood insurance or other means to protect or compensate
homeowners are mitigation measures considered.

Mirdmizing impacts to cultural resources is required by the National Historic
Preservation Act. These actions are considered an integral part of both action
alternatives, and include surveys, inventorying important bsstoric properties
and intensive monitoring during and following dam removal to ensure l~rnely
action to prevent or mitigate impacts.

Both action alternatives would include the acquisition of ldnd by the federal
government. Lands within Oly’rnpic National Park (those now occupied by
Gllnes Canyon Dam facilities and Lake Mills) would be used either for
wilderness recreation, interpretive opportunities, or both. Some features of
the project would be lef~ in place to help the park explain the history of the
dams and their removal to visitors. Lands acquired outside park bou~daries
(Elwha Dam and Lake Aldwell) would be managed by either the park, the
state of WashLngton, US Fish and W’fldlife Service, and/or the Lower Elwha
KlaIlam Tribe. Any of the four land managers would be required by the Elwha
Restoration Act to leave lands within the floodplain in a natural condition to
accommodate fish restoration.

Costs for each alternative are summarized in table 1 below.

A No Action alternative was also analyzed to provide a comparison for the
two action alternatives. Under the No Action alternative, no costs associated
with construction would be incurred unless the dams require Federal Energy
Regulatory Commission licensing, hn which case those costs as identified in
the programmatic ELS (DOI et a1.1995) to install fish passage measures and
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Table 1. Sumrr~j of Costs for Each Action Alternative
(thousands of dollars)

ACTION RIVER . DREDGE AND
EROSION SLURRY

Project/land acquisition 29,800a 29,800a

Dam removal 33,567 32,951

Road rehabilitation 528 528

Sediment managemenib 22,496

Water quality mitigation 29,770 23,987

Revegetation/wildlife 3,205 3,205

Flooding mitigation 3,998 3,998

Hazardous waste disposal 587 587

Fish restoration� 7,380 7,380
Cultural resources mitigation 665 665

Monitoring/modeling 2,144 1,844

Total 111,115 127,441

a Includes other lands and righ~ cos~.
b Includes cost of slurry pipeline and dred g~g, all other sedimea~

management costs for bo~h included in monitoring/modeling.
c Includes hatchery expansion, operation and maintenance.

other upgrades would apply. Some protection from flooding and water quail ,ty
treatment is in place now. These measures include large levees on both the
east and west side of the river near the mouth, filters to treat water used by
the Daishowa and Rayonier mill~ and underground collection and chlorination
of municipal water used by the city of Port Angeles.

Summary of Impacts
Fluvial Processes and Sediment Transport
The natural transport of sediment has been blocked by the dams. As a result,
about 8.5 million cubic yards of larger-grained or coarse sediment (sand and
larger) and 9.2 million cubic yards of fine-grained (silt and clay-sized) sediment
has accumulated in the reset’airs.

Under the proposed action (the Pdver Erosion alternative), between 4.8 and
5.6 million ~abic yards of fine-grained sediment (silts and clays) and between
1.2 and 2.6 million cubic yards of coarse-grained sediment (sand-sized and
larger), or less than half of the sediment now stored in the reservoir lake beds
and deltas, would be naturally eroded by the Elwha Pdver. Successive filling
and draining of Lake Mills during dam removal would help move the materials
toward the dam face so they could be eroded downstream.
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Summary of Impacts

In the Dredge and Slurry alternative some of the fine-grained sediments would
be removed by pumping them with water through a pipeline to the Strait of
Juan de Fuca. This process would remove an estimated 75% of the silt and
clay which would otherwise enter the river during dam removal. L"mt6ad of
the 4.8 to 5.6 million cubic yards of fine-grained sediment that would erode
from the reservoirs with the proposed action, 1.2 to 1.4 million cubic yards
would wash into the Elwha River during dam removal and for the following
6 months.

Sand and gravel which formed the riverbed before the dams were built has
eroded out to sea, resulting in a lowered or degraded river channel below the
dams. This section of river channel is also "armored" with larger rocks (cobbles
and boulders) and so moves at l’dgh river flows. The loss of riverbed material
has severely degraded anadromous fish habitat, allowed vegetation to become
firmly established on gravel islands and floodplains, and has reduced natural
river meandering and lowered flood stage. This in tu.Jn has curtailed the
formation of slower moving side channels, periodic wetlands or riparian areas.

Removing the dams and allowing sediment to erode would return sediment,
including spawning gravel, to the river downstream and restore the river’s
natural river meander’mg and flood stage. Reestablishing the natural sediraent
load to the river would cause the river to aggrade and the water surface
elevation to rise in some places. Vegetation which has grown in the floodplain
may restrict the river’s flow, and may be washed away by scouring as the
riverbed returns to pre-dam conditions. These changes would occur with either
the River Erosion or Dredge and Slurry alternative.

Flooding
"Aggradation," or the increase in riverbed elevation and associated Lncrease
in water surface elevation after dam removal, would be more pronounced in
relatively flat areas. Modeling indicates aggradation would likely increase

Elwha River.
(Curtis Miller photo)
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Summary

over time, and would increase water Sl.trface elevations by as much as 1 to 4
feet in some spots on the river, but would average 2 feet.

Many of the homes, wells or cultural resources which would be affected are
ah’eady in the 1(30-year floodplain and susceptible to flooding. MitSgating
measures which would provide the present level of flood protection were
examined; a description is located in the Impacts to Flooding section. At this
time, raising and strengthening the Lower Elwha Federal Flood Conmol Levee
and measures to protect munidpal and/or industrial water users are fully
integrated into both action alternatives. Other mitigating measures are not
required by a specific law but are recommended to protect downstream
residents and structures.

Surface Water
The reservoirs have affected water quality by acting as a large settling basin
during floods, landslides or other events which would normally produce
surges of turbidi~ downstream. During these events, a "slug" of sediment
moves slowly through the reservoirs, w~ci~ dampens peak turbidity, levels
downstream but extends them over a longer period of tLrne. Turbidity during
floods is therefore less intense but longer lasting because of the reservoirs.
Removing the dams would reduce the lohgevity of turbidity, events, but
increase peak levels.

The dam removal process would also greatly increase turbidity(from a
maximum of about 800 nephelometric turbidity units (NTU’s) now to as much

~--3u~ace water as 25,000 NTUs) for short periods of time (a few days), suspended sediment
and possibly dissolved manganese and iron stored in reservoir sediments for

//._�~r~� /~o/~g~dt’~r the one to two-year period during dam removal. Using suction dredges to
remove up to 75% of the fine-grained sediment would reduce peak turbidities

g]~e mo$[~5~art~ to a maximum °f ab°ut 10,000 NTUs f°r °he t° three day peri°ds durh3g dam
removal. These are major adverse impacts to surface water quality. Minor

not/~e affected changes to pH, temperature and dissolved oxygen would also occur during
dam removal.

i// g?it’J’/t?r tthe In the two to six years after dam removal, turbidity, suspended sediment and
dissolved iron and manganese would settle to levels slightly to moderately
higher than under conditions now. Turbidity would range up to 1006 NTUs,
suspended sediment would average 69 ppm, dissolved iron 20-2,300

/’er/~/~,y" da//z microD’ams per liter, and manganese 10 to 700 micrograms per liter. Increased
suspended sediment and turbidity would have a long-term moderate adverse

/’~o//~O/~a/*. o. impact on water quality; increased iron and manganese a long-term minor
impact. Water temperatures would be decreased in late summer and fall as a
result of dam removal. Trtis would be a major beneficial impact to water quality
and aquatic Life. Changes L~ pH and dissolved oxygen wouM have negligible
or minor impacts to water quahty.

Surface water users would, for the most part, not be affected in either the
shor~ or long term by dam removal, as mitigation to protect them agairtst
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adverse impacts of the actioa is required. An infiltration gallery and open-
channel industrial pre-treatment would be used to treat surface water before
serving the City of Port Angeles" two largest indust~-isl customers, the
Daishowa America and Rayonier mills. The third user of this water, the
Washington Department of Fish and Wildlife fish rearing facility, would be
closed during dam removal and chinook salmon produc~on moved to another
facility. However, the infiltration gallery would stay in place following dam
removal and water collected in it would also supply the rearing facility when
it reopens.

Groundwater
Groundwater users would be affected by changes to the river as a result of
the dam removal process. Infiltra~on of fine sediments into riverbed substca~e
or through well screens would increase turbidity and/or decrease yield from
the aquifer Increased bedload of the river would promote renewed channel
migration and bank erosion, which might affect yield. Riverbed aggradation
would increase river stage, and wells might be overt(~pped and contaminated.
Mitigation measures for Port Angeles, Dry, Creek Water Association, and the
Lower Elwha Tribal Fish Hatchery are mandatory and would effectively
eliminate impacts of dam removal to these users.

A new Ranney collectorir~tallect on the opposite side of the river and upstream
from the one which exists now would ensure uninterrupted and high quality
municipal supplies for the City of Port Angeles. The Dry Creek Water
Association (EXEW_A) could either connect to the Ranney well supply, or require
a separate filtration and chlorina~on facility. Either would protect DCWA users
from the adverse impacts of dam removal.

Several other users of Elwha River water, including Elwha Place Homeowners"
Association (EPIKA), individual well users and some residents of the Lower
Elwha Klallam Reservation would experience adverse impacts during dam
removal. Mitigation measures to ,protect each are analyzed in this DEIS and
recommended for adoption. The proposed rr~tigation for individual well users
is described in Impacts to Groundwater section. It includes raising wellheads,
installing in-line filters and temporary storage tanks, drilling to deepen existing
wells or create new ones, and a contingency fund. The Elwha Place
Homeowners’ Association might experience increased turbidity, dissolved iron
or manganese and overtopping of their wells as a result of dam removal.
Modifying wellheads, flood-proofing the pump house, and installing a
temporary water treatment system would protect EPHA from any adverse
impacts of dam removal. W’~thout mitigation, these users could experience
minor to major impacts from dam removal.

Several residents of the Lower Elwha Klallam Reservation would experience
higher groundwater levels, render’rag their septic systems unusable following
dam removal. Amounded system with lift stations would resolve this impact.
Non-structural solutions to resolve flooding and/or water quality problems
might also exist.
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Chineok salmon
spawning beharnor in

the lower
(Natalie Fobes photo)

Native Anadromous Fisheries
The dams and their reservoirs have directly affected salmon and seagoing
trout by blocking access to all but the lowest 4.9 rr~les and by inundating 5.3
miles of what once was high-quality habitat. Salmonids are restricted by the
dams to the lower 4.9 miles of river, and the problems associated with crowding

~Ta~/~tl’n~r .,�/’O~’k$ into tlxis space are exacerbated by the near-elimination of spawning gravel
and by the higher-thmt-normal water temperatures that are present during

ill t~/le/o//der some months--both of wl’tich are caused by the dams and reservoirs. Also,
many species require slower moving water, riparian vegetation, or a fully
functional estuary to spawn or rear, all which have been reduced by the
elimination of natural sediment transport. The number of native anadromous
Elwha spawning salmonids has dropped from an estimated 380,000 (or more)
to fewer than 3,000 today (1995). Existhng stocks in the lower river unsupported
by artificial propagation (hatchery operations) would like}y decline to

decline to exV-~ction under the No Action alternative.

e,g’tin~’#ion Removing the dams and draining the reservoirs would restore natural
sediment ~’ansport, add 5.3 miles of riverine habitat, make accessible the entire

//nd~?r ~’h~o 2/~0 70+ miles of river the fish used before the Elwha Dam was built, and restore
~gh qualitT habitat in the lower and middle reaches of the Elwha River.

.~Ct/’On Estimates of the approximate number of each of the five salmon species
(representing six runs, or stocks) and steelhead trout (representing two runs)
which wouJd return under these conditions, and the time to recovery, assuming

alternative, no hatchery intervention, are presented in table 2 below. For comparison,
estimates of the nttmber of wild production of each species occurring in the
river now (i.e. No Action) are also included.
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Table 2. Ne~ Wild Salmonid Production and Recovery ~rae~
~number offish/year;

ACTION ALTERNATIVES NO AC’rlONb
(FULL RESTORATION) (EXISTING

CONDITIONS)
Number of Fish Years to Recovery Number of Fish

Chinook 31,000 21-25 1500-2000c

Ceho 35,000 15-18 <500

Chum 36,000 18-21 <500
Pink 274,000 16-20 <50

Steelhead 10.000 15-18 <500

Sockeye 6,500 12-20 0
a Assurrmag no outplanting or hatchery production. Outplanthag may reduce recovery"

fimeby as much as half.
b No Action {existing conditions) would not result in any new wild salmon or

steelhead. These figures are estimates of current production of wild anadrcrnous
fish in the Elwha River.                             -

c All Elwha chinook are considered a composite of wil~ and hatchery, stock~.

Short.lerm Impacts

The release of sediment downstream during the two-year dam removal process
would have major adverse short-term imp~icts on salmonids attempting to
return to or spawn in the river. Most of these are hatchery fish which support
commercial or sport fisheries, although some native fish do return and would
be used as stock to restore Elwha runs.

The most pronounced effects of dam removal in the short term would be on
adults. Since few, if any, adults entering the river to spawn during dam removal
would be successful, egg or juvenile mortality would only be indirectly
affected.

Adult summer/fall chinook begin their upstream migration in July and spawn
in September and Octoben They would be most severely affected during the
initial reservoir drawdown beginning in June of the first year, as well as by
the complete dam removal work which begins in July of the second year and
lasts through October. Some adults would enter the river and be killed by
suspended sediment loads, and some would avoid the Elwha and stray into
neighboring rivers during these periods. Although the same species would
be affected in the same way tinder both the River Erosion and Dredge and
Slurry alternatives, the degree of impact would be less if the bulk of the fine
suspended sediment is removed first (as proposed with the Dredge and Slurry
option).

Elwha sockeye salmon are considered extinct, and would be restored following
dam removal using related stock from Lake Sutherland or a neighboring river.
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They are therefore.not expected to experience arty adverse impacts from dam
,removal.

Work would be stopped twice during dam removal because of flood flows
and to accommodate spawning periods for several species of anadromous
fish. For 20 to 85 days beginning in November, work would stop and
suspended sediment loads would drop to below 200 ppm, aliowing chum,
coho, winter steelhead and anadromous cutthroat trout to enter the river to
spawn; Some of these adults would be captured and used to further restoration
efforts. Work would again be stopped in April or May and continue for 80 to
100 days and suspended sediment would then drop to below 200 ppm (i.e.
background levels). Spring chinook and suaamer steelhead adults would be
able to enter the river and spawn during this period, although adults may be
captured and used to help restoration efforts. During dam removal, some
outplanting of eggs or fry in the reaches of the Elwha upstream of the reservoirs
is anticipated. Juveniles resulting from these outplants would be able to
migrate downstream following the completion of dam romoval.

Vegetation
The dan-ts and reservoirs cover a total of 715 acres, 684 of which were inundated
by the reservoirs. This acreage includes more than 5 linear miles and 534 acres
of low elevation riparian communities and natural wetlands, which are
important in the cycling of water, nutrients, sediment, organic matter and
aquatic and terrestrial organisms in the riverine ecosystem. Wetlands and
riparian vegetation also reduce the severity of flood events, act as a buffer to
pollution sources entering the river and provide important fish habitat.

Full vegetative recovery would take up to 100 years, assuming all measures
identified in the Revegetation Plan (appendix 3) are implemented. W-lthin 3
years, vegetation would begin to appear natural, and be stabilized enough to
mimic pre-~tam levels of erosion witbJn 6 to 10 years.

Restoring

habitat would Wildlife
At least 22 wildlife species are known to feed on salmon ~arcasses, eggs or

be a major~ iuveniles in rivers in this region. The darns elimhaated this souxce of food for
these species from all but the lowest 4.9 miles. In o~er river systems in the

Aen g ;.,1 Pacific Northwest, interactions between anadromous fish and terrestrial
wildIife communities are central components of ecosystem function, and
therefore of the maintenance of regional biodiversity. In the Elwha, it isimpact to most estimated that salmon and steelhead would bring more than 800,000 pounds

ildlife of biomass and 13,000 pounds of the essential nutrients nitrogen andlocal w ,, phosphorus to the aquatic ecosystem ff the dams were removed and natural
ecosystem conditions fully restored. Restoring habitat would be a major,

~’doecies, beneficial impact to most local wildlife species.
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~pecies of Specla! Concern
The primary impact of the dams to species of special concern (threatened,
endangered or rare) has been loss of habitat, although some have been affected
by the loss of salmon as a food source. The bald eagle is an example of the
latter.

Removal of the dams and recovery of the river’s ecosystem would result in
major beneficial impacts to the northern spotted owl, marbled murrelet, Pacific
fisher, harlequin duck, bull trout, Vaux’s swift, pileat~d woodpecker and
several rare amphibian species.

Dam removal would adversely affect some species in the short term, primarily
through construction noise. Murrelets and spotted owls may avoid the area if
noise gets too loud. Surveys to date have shown no murrelet nests dose to the
damsites, but two consecutive years of data collection are required to fulfill
US Fish and Wildlife Service procedures. If 1996 surveys confirm that there
are no nests near the sites, mitigation would not be required. If they find nearby
nests, mitigation including noise reduction or changes in the sequencing and
timing of construction activities would be developed. Spotted owl surveys to
date have not found nests near either dam, with the closest being nearly one
mile from Glines Canyon Dam. As a result, adverse effects on northern spotted Long tailed weasel --
owls are not expected,                                                           a species that feeds

(Jar~is Burger photo)

Living Marine Resources
Different species of marine life now occupy the nearshore area by the Elwha
River mouth than before the darns were built. This is largely due to subst~ate
changes resuiting from the elimLnation of natural sediment transport. Before
the dams were built, it is likely that the substrate sizes were mixed and
supported species like Dungeness crab, littleneck, butter, horse and geoduck
clams, sand lance, surf smelt, eelgrass, and species of green algae. These species
are expected to return following dam removal.

Substrate is now composed of large-sized material (cobbles, boulders, etc.)
and supports kelp, rockfish, greenling, red rock crab, and chitons. This
community of marine life would sustain moderate adverse impacts during
darn removal as sand and gravel bury" organisms, and silt and clay make the
water t~rbid. Over the long term, the increase in transport of sand and gravel
would result ~ a major change in the subs~rate composition and associated
biological commun~ bet-~een the river mouth and the eroding bluffs to the
east. Future conditions, however, would approximate those that existed prior
to dam construction. This is true of both action alternatives. The Dredge and
Slurry alternative wouJd send less suspended material offshore via the river,
and would hnstead deposit it in offshore waters 60 to 100 feet deep. This location
is preferred because currents are strong and would quickly disperse fine
sediment, and reduce adverse impacts to marine life.
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The return of natural sediment trar~port would help to restore beaches, which
have become steepened in part because of the loss of sand from the Elwha
River, and would help offset erosion of Ediz Hook.

Air Quality and Noise
Constzuction activities during dam removal would send minor amounts of
traffic-related pollutants (i.e. ozone, carbon monoxide, sulfur dioxide and
o~ddes of nitrogen), and some particulates into air in the immediate area. Other
sources of particulates in the Elwha basin include burns, pulp mill emissions,
vehicles and campfire smoke, all of which affect visibility.

Construction-related sources of particulates would include the use of haul
roads, loading and dumping, bulldozing, saw cutting, blasting ~nd wind
erosion of the exposed reservoir basins. Emissions of particulate mhttc~r less
than 10 microns (PM~) from these sources at Elwha Dam are expected to be
about 105.3 tons, and at Glines Canyon Dam, about 25.2 tons over the 18-
month to 2-year dam removal time period. Although impacts would be
temporary, dust along a portion of the dirt road entry into the Elwha damsite
may moderately affect homeowners in the short term and require mitigation,
such as spraying periodically with water, or paving the road.

51ighfly greater particulate emissions are expected under the Dredge and Slurry
alternative, as the pipeline would be buried for part of the route. This would
entail digging and burying, which would send dust into the air. The amount
is small enough that no measurable difference between the two alternatives is
expected.

There are no homes or wildlife of special concern closer than 0.3 miles to
either damsite. Twenty residents hoe within 0.6 miles of Elwha Dam, 55 wit_Kin
1.2 miles and 491 within 3 miles of the site. Other than an employee residence
at the dam, the closest homes to Glines Canyon Dam are 2 miles away, and
four lie within a 3-mile radius. Nests of species of special concern (marbled
murrelets and/or Northern spotted owls) have been located 1 mile from Glines
Canyon Dam, and 1.2 miles from Elwha Dam.

Continuous noise levels from construction equipment could have short-term
(18 months to 2 years) minor adverse impacts on residents living withi~ one-
half mile of the Elwha Damsite, but would not be noticeable beyond 1.2 miles.
Ambient weather conditions and topography may reduce noise levels. Species
of special concern would not be affected.

Residents within 0.6 miles of Elwha Dam would periodically experience short
durations of acute noise from intermittent blasting similar in intensity to that
of moderate thunder. Residents and wildlife beyond 1.2 miles would nol be
expected to experience blasting noise; predicted noise levels during the
worst-case atmospheric conditions are all below or close to 120 decibclr,. Both
continuous and acute noise levels would be temporary and are considered
negligible impacts.
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At Glines Canyon Dam, pre~plitting and blasting during notching of the dam
would produce about the same level of noise as at Elwha Dam, and would be
the loudest actions at the site. At a distance of i mile from the site, sound
levels would have dropped to those comparable to distant thunder or lower.
At two miles, the distance of all residences except the one at the dam, the
sound has no effect,

Actual noise levels could be up to 20 decibels less than those predicted due to
attenuation provided by trees and terrain that were not conYldered in tl’ds

Traffic noise would be comparable to a logging truck and would occur
primarily along routes already used frequently by such trucks.

Cultural Resources
The hydropower projects have become historic properties and both are on the
National Register of Historic Places. Removing them would mean the loss of
the projects themselves, a~ major adverse effect under the National Historic
Preservation Act. However, mitigation in the form of documentation of their
properties to the standards of the Historic American Engineer’mg Record would
offset this loss. Also, some features of the Glines CanYon damsite would be
left in place so that Olympic National Park could use them as a focus of
interpretive activities in the future. B~cause of these measures, the significance
of the resources would be preserved, and impacts for the purposes of this
(i.e. under NEPA) would be reduced to minor.

The damrnh~g of the river has had a profound effect on the cultural resources
of the Elwha Klallarn people. The Elwha Klallam have lived in and around
the tiver valley for thousands of years, and their culture, spiritual traditions,
and economy have become intermeshed with it and the resources it has
traditionally provided. These resources include the salmon and steelhead
which filled the river before the dams were built.

When the river was dammed, the quantity of fish in the river drastically
declh’ted. Cultural resources important to the Lower E/wha Klallam, including
the site on the river where they believe their people were created, were
inundated or made inaccessible by the reservoirs or buried by the dams. The
damming of the river itself has had a major adverse impact on all of the cultu~:al Elr~ha Dam.
resources that a free-flowing river represent to the Elwha Klallam. Only(Charles Scott pkoto)
removing the dams would return these resources ~ the natural flowing river,
the abundant saLmon and trout, and the irreplaceable cultural resources which
lie along the river valley. This would be a major beneficial impact of the
proposed action.

Removing the dams could adversely affect some historic sites, because the
river is expected to both meander and experience an increase in flood stage
over what it does now. Particularly at risk are those sites such as the Elwha
Ranger Station Historic District and the Altaire and Elwha campgrounds’
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kitchen shelters which have been built in the floodplain since the dams were
constructed. These sarae resources may be affected by road widening or staging
for construction as well. Minor impacts to cultur .al sites may occur as a result
of rubble disposal.

The agencies cooperating in the production of this DEIS, as well as other
agencies, have signed an agreement which prescribes monitoring and
mitigation for impacts to cultural resources. The types of mitigation include
surveys, avoidance, and documentation of the features of a resource if it will
be affected. Because of the mitigation spelled out in the agreement, adverse
impacts to cultural resources would be minor.

The proposed action and the Dredge and Slurry alternative are expected te
have similar impacts to cultural resources, except for those potentially caused
by trenching to lay the pipeline if it follows an alignment along county roads.
With mitigation, these additional adverse impacts to cultural resources would
be minor.

So¢ioeconomlcs
The economic benefits of dam removal far exceed the costs. Marked benefits
would be derived from additional recreation, tourism, and sport fishing
expected in the area after the dam removal, totalling $164 million over the 100
years of project life (at a 3% rate of discount). While data underlying non.market

~r~o estimates of value are more variable than market estimates, the nonmarket
value of restoring the Elwha River salmon and steelhead fisheries and
returning the ecosystem to its natural state has been estimated at $3.5 billion

e~70//O/’~i~" per year over ten years (Loomis 1995).

benqffts of Ac , ty associated with the removal of the dams would generate between
1,150 and 1,240 jobs in Clallam Cotm~ during the approximate 10 years of

dalai ~’~l~ova[ pre-eonstruction, constructien and restoration involved in implementing the
project. Tkis, in turn, would generate art estimated $60-$65 million in business

f~/" ~_-~L’~od?d activity and another $32 to $34 million of personal income locally. After
restoration is complete, 446 permanent jobs and a corresponding annual

the costs, payroll of $4.6 million would be generated in the Clallam County recreation
and tourism sector. Increases in the workforce are not expected to generate
any significant change in the need for public services.

The proposed action is estimated to cost $111.1 million, and the Dredge and
Slurry Alternative, $124.4 million. These cost estimates may decline at final
design stages.

Public Health and Safety
Three variables: overall dam safety, potential for damage due to earthquakes
and impacts from hazardous materials were analyzed. Although Giines
Canyon Dam is considered strong enough to withstand even a probable
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maximum flood or major earthquake, a recem Department of the Interior pre-
acquisition inspection of Elwha Dam noted such "remotely occurring events"
may cause "a dam deficiency" (DOi et al. 1995). The probability of an
earthquake on either s?tallow crustal faults in the area or deeper subdflction
faults is unknown, but is probably remote. Because damage to downstream
residents in the event of dam failure would be great, the dams are rated as
having high hazard potential.

Special care would be taken during the removal of the Elwha Dam to ensure
there is not a failure from the dam foundation as occurred during its
construr tion in 193_2. A series of cofferdams and other measures are integrated
into the removal design to ensure publlc health and safety during dam removal.

Asbestos, PCBs, and chemicals such as fuels, paints, lubricants, and pesticides
were found in fl~e project area. These are contained in soil, ~ransformers, wir’mg,
associated buildings, and batteries at both powerhouses. The areas would be
cleaned up by remediating and removing the contaminated materials from
the dams and associated buildings and transporting them offsite to a licensed
hazardous waste dumpsite under either action alternative.

Impacts to traffic would occur as a result of trucks carrying equipment and
personnel to and from the site, and carrying rubble and waste materials away.
They would last only during the construction period, and would peak during
the final 7 months of Elwha Dam demolition.

Nine different waste disposal areas were analyzed. Traffic informatinn
generated for 13 major intersections through which trucks would need to pass
was also assessed. The addition of project traffic would cause only one
intersection to decline in its level of service (LOS) rating during peak hours.
Two ¢or~stm~ction yea~s were analyzed, 2000 and 2005. Assun’dng the maximum
number of trucks entering and leaving the Elwha Damsite (16 trips per hour
-- 8 each way) du_,’ing the year 2005, the intersection rating of US 101 and SR
112 would fall during the peak traffic hour from LOS B to LOS C. This means
the time spent stopped or delayed at the signal at this intersection would
increase from a range of 5 to 15 seconds up to a range of 15 to 25 seconds. This
impact is minor and temporary.

Impacts from project traffic to all otherjntersection.s during peak hour traffic
or~ both weekends and weekdays would be negligible.

There may be concerns about truck traffic entering the highways from the site
access points at Power Plant Road and Olympic Hot Spr’mgs Road. As a safety
measure, flaggers may be used at these intersections to facilitate the
introduction of trucks to the busy arterial roadways.
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Indian Trust Resources
The darns have harmed resources secured to the Elwha Klallam and other
tribes under the Treaty of Point No Point, and the Treaty with the Makah,
signed in 185~,. Under these h’eaties, tribes retained the right to ~ake up to
one-half of the harvestable £m ~nd shellfish reh.u’ning to usual and accustomed
fishing places (except for "staked or cu!fivated beds"). The dams have reduced
the number of harvestable ~.sh to near zero (w~thout hatcheries, all native
anadromous rm~ wouJd likely eventually die out), and greatly reduced both
sandy substrate and the Elwha estuary beneficial to shellfish, Both of these
impacts are maior and adverse, although" impacts to she|l~sh have not been
quantified.

In addition, the federal government is obliged to protect Indian trust or
restricted lands in the Elwha River drainage. The fleer-elimination of sediment
transport beyond the dams has resulted in major erosion of tribal beaches.
Al~o, the risk of failure of Elwha Dam (from very large earthquakes or floods)
is unknown, but considered unacceptable by the tribe at this time until further
safety analyses are completed.

Removing the dams and draining the reservoirs wou!d restore conditions
under which fish and shellfish would flourish, eliminate the risk of Lower
Elwha Klallam Reservation flooding E-om dam failure, and reverse reservation
beach erosion. Eithe: action alternative would uphold the federal trust
responsibility, and have major beneficial impacts to resources subject to it.
The No Action alternative ~,oould continue major adverse impacts to these

Glines Can,/on D~m. same resources and would not upheld the federal trust responsibilit)~
( C7mrle5 Scott photo)

Recreatior~
LocaI residents use both reservoirs for fi~h~rtg and boating and the loss of th~s
recreational resource wouId be a majo~ impact to them. Nearby lakes, such a~
Lake Crescent and Lake Sutherland, are expected to accoramodate ~sers from
Lakes Aldwell and Mills, arid wouJd be slightly more crowded as a result.
Out of town visitors would only experience a minor impact because of the
availability o~ other lakes in the area.

During constr~ction (about two years), the Elwha subdistrict of 01ympi¢
National Park would be closed to visitors. This would impact an estimated
~40,C00 (1993) to 170,000 (19~4) visitors usin~ the Elwha Rive~ valley Lr~ide
the park each year, includin~ hikers, campers, sightseers, pioa~ckers, fishers,
boaters, horseback riders, and backpackers. Shuttle service in the ~alley would
mitigate some of thJ.s knpact. F, estrictions on sport fishin~ durin~ dam removal
and restoration of native anadromous salmon and trout may adversely affect
both marine and in-river recreational fishers for up to a decade or more in
some cases.
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Summary of Impacts

In the long term, both the River Erosion alternative and the Dredge and Slurry
alternative would increase river recreational opportunities and would have a
major beneficial impact on salmon and steel_head sport fishing in the Elwha
River valley and Clall~n County.

Land Use
Use of lands associated with the Glines Canyon hydropower proiect is
inconmstent with policies goverrfing land use inside Olympic National Park.
These pohcies are designed for lands either designated as wilderness or that
am in a relatively natural state. When the dams are removed, the park would
maintain some features of the damsite for their interpretive value but otherwise
~e land would be revegetated and managed for backcountry/wilderness uses.
This would conform with National Park Service policies and would be a
permanent beneficial impact. The objectives of several regional and local land
use plans would also be achieved.

Lands associated with the Elwha hydropower project are outside park
boundaries and are designated by the Elwha Restoration Act to revert to one
of four managers. ~[wo of these (the US Fish and W~ldlife Service and the
Washington Department of Natural Resources) are not interested in acquiring
and managing the lands, particularly if access to the river is maintained iT he
third, Olympic National Park has stated the lands quali ,fy for inclusion in the
park, but is not pursuing their inclusion in the park. The fourth party, the
Lower Elwha Klallam Tribe, is interested in managing the lands and has
proposed some use of the lands away from the river for natural resource
management, housing, and/or economic development. Any land manager is
required by the Elwha Restoration Act to protect fisheries and ecosystem
restoration.

Disposing of over 210,0(~0 cubic yards of concrete and fill materials and 730
tons of mechanical and electrical equipment from the demolished dams would
permanently commit land to this use, but may reclaim sites unusable now
(such as surface gravel mines),

Aestaeacs
The dams and associated hydropower facilities are out of

sites, and contrast In form, color and texture with    ~._~,
that landscape.

~.~-
Removing the dams and draining the

expanses ws~ble to ws~tors and/orpassengers  ong  ust from
thelakebedswo d impair v ibili y durinS
windy days untilvegetat~on takes hold (the "-~~~’- "
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year a~er +.he reservoirs are drained). As time passes, vegefa~ion would become
more varied and the area would eventually begin to appear natural. If
shorelines and other upland areas are revegetated as proposed, the sites would
return to hhe climax fores% stage wif.hin several decades.
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